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microRNA [0

MicroRNAL] C10ICT LNA

What is microRNA?

MicroRNA(CJ O miRNA)O O 220 nucleotided OOOO non—
coding RNAL OO0 OO0 0000 000 O04. O microRNAO
0000 OO0 Oposttranseripion OO0 OOOO, 0000 OO OO
00 60% OO0 microRNAO OO OO0 0000 OO0 000 O
0. MicroRNAO OO0 OO O OOOOOO 000 004 Ooo 4,
00 00, 0000 00D 000 00 oo oooo.

MicroRNA 1

MicroRNA[J 1993[1 Victor Ambros CICICC C. elegansC0] lin—14
0 0000 0000 bOogoo. oo LIN-14 0000 lin-14 O
000 OO0O0O OO RNAD OO O0OdO 0o oogdd. lin-14 O
00000 OO0 61 ntd precursord 22 nt RNAL OO0, 0O 22
nt RNAC lin-14 mRNAO 3 UTRO OO OO0 OO0 OOO4O O
00 0000 00O, 00 000 00 0OooOgd lin-14 mRNAD
LIN-14 OO0 translation OO OO O0OOO0. OOOO 0O O
0 OO0 C. elegansC OO OOOO OO0 O0O0OOO 0Ooboogd,
000400 lin-4 small RNACD OO0 microRNAO OO0 O OO
0.

00O miRBase(Release 20, June 2013)00 OO0 OO OO 24,521
00 microRNAL OO0, microRNA OO0 OO0 OOOO0 OO
00 OO0 0O O040. 000 OOgob microRNA OO0 OO0 OO
00 oo ogoo.

miRBase: microRNA database (www.mirbase.org)
miRBase databasel] O microRNA OOO annotationd O
OO0 O OO databasel1[0. miRBase Sequence databasel]
microRNA transcript] predicted hairpin portion [0 OO0
mature microRNALC OO OO0 OO OOO OOOO. Hairpin
O mature OO0 OO O OOOOO OOOO, microRNA OO, O
O, reference O annotationCJO0 OO0 O OO. OO OO O
annotation datalJ OO0 OO0,

MicroRNA 00

MicroRNA OO RNA polymerase 110 OO OOOO large
primary transcripts(pri—microRNA)[J [0, pri—microRNAC
RNase Il OO0 Droshall OO0 OO0 OO0 OO O 70 nt O
00 precursor microRNA(pre—microRNA)C] 1. pre—microRNA
O OO000 OO0O0 OO0 RNase 1 OOO DICERO OO O 22
nt] mature microRNALC [OI0. Mature microRNAC ribonuclear
particle(] 0O RNA-induced silencing complexd RISC [,
000 microRNAC mRNAL OO OOOO OOOO translationd
00000 OO0 mRNALD OOOOO0 gene silencingC] C1O0O0(0
0 1).

Argonaute .
Nucleus Cytoplasm m P-bodies*
Asymmetric > o— (A —
Transcription unwinding
Y e S o Py |
complementarity
.Eiﬁiﬂﬂﬁi 'EEEI' "HHE@ RISC
“T loading Translation ?
icro —— mMRNA repression o
processmg Omﬂmun —p 10mgn m — RISC ) 7 target s
i selection -
mature miRNA -
5 Cap m —w RNA decay
pri-miRNA(s) — "

Drosha pre miRNA  miRNA duplex
DGCR8
(A pre-miRNA

e — (Ah P mRNA cleavage

Near perfect complementarity

0O 1. MicroRNA biogenesis. Based on Wienholds and Plasterk, FEBS Letters 2005, 579: 5911-5922.

* Processing bodies (P-bodies) are distinct foci within the cytoplasm of the eukaryotic cell consisting of many enzymes involved in mRNA turnover.
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MicroRNA 10

MicroRNAL OO0 “mir'D OO OO0, OO “-*0 000 goo.
00 0OOoo 0o 000 goo ooooo gog, 0o 0od mir-
1230 mir-15600 OO OOOOOO OO OO OOoOdo oo go
Od. “mir=“00 pre—microRNAL OO0, OOOO OO “miR-“0
mature microRNAO O OO0O.

00 OO0 000 ODOoO0O 00 0do OO0 microRNAOO OO
00 OOodo 0ooOd. 00 00 miR-121al] miR-121b0 OO0
precursor] mir-121al] mir-121b00 OOOO0OO0O0 OO0 OO O
ooo.

Mature microRNALO OOOO0O DOOOO OO OOO OO
O pre—microRNAD OO0 “-“0O0 OOO OO OOOO. OO
O pre—microRNAO mir-121-10 mir-121-200 OO0 mature
microRNA(miR-121)00 OO0, OOO0OO0 00O 000 0o do.
OO0 OO microRNAD OO0 OO0 OOOO. OO OO hsa—
miR-1230C1 O (Homo sapiens) microRNA, oar—-miR-1230 [J
(Ovis aries) microRNALCIC]. ‘v'(J viral(miRNA encoded by a viral
genome), ‘d’0] Drosophila microRNAO CJOJOO.

O OO mature microRNAL OO0 pre—microRNAO OO OO
arms (3’ arm OO 5 arm)0d0 OO0 OO, “-3p’ OO ‘-5p'00 OO
0 0000 oOdod. (dbgo 0o 0o oogd s (sense)d 'as'
(antisense)] JOOO0). miR-142-3p] 3 armOd0 OO0 OO,
miR-142-5p] 5" armJ0 OO0 OO,

MicroRNAC O OO0 O0OO0O0O OO OO0 OO0 odod gogd
00O oo.

MicroRNA [

MicroRNAI cell cycle OO0 OO0, OO O ODOOO0 OO0 OO
00 ooo odo oo. 0oo og oo oo, oo odg, odgdaoa, 0
00 oood goog, 0o oo, ood gd, ooodd godg, go, O
0O 00 000 0oOgb bOobod 0bodo. O00embryogenesis 0 O
microRNAC] OO OO0O0O0O OOO00 00O O0oo oodoao, O
O 000 OO0 OO0 O0OOdd microRNALC OO0 OO0 OO OO
.

MicroRNAD OO OO

MicroRNAL OO mRNAO 3 UTR OO OO OOOO OOOO 0O
0O 000 DO00O0O0 mRNALD OOO OOOO gene silencingd O
000. mRNAO OO0 0000 OO0 0000 microRNA OO0O0O
0 OOO0O 0000d 0oo, O 00 microRNAD OO0 OO OO
mRNAL 000 O O0O. OO0 0 OO0 mRNAO OO microRNAO O
O multiple binding site] OO 00O O OO0, OO0 00O OO O
00 OO0. OO0 00 microRNAL OO OO0 microRNA family
0O oooo.

MicroRNA COOO00O0

MicroRNAL O, OO0, OOO0O 000 OO0 00 Oooo 0d
00 oo 0oo oo obobood oboo bao boa. oboooda
microRNALO O OO0 OO0 OOO00, O00o oooooo oo
0O ooono do.

MicroRNA OO0 OO

MicroRNA OO0O0O O OO 0000 O OO00 og. Od,
microRNAL [0 22 nt0d) OO OO OO0 OO0 DNAO OO0O0O O
0 00000 OO0 0000 microRNAD OO0 O OO OOO
0 000 000 0O 00 0Ooo0o 000 goo. 00, microRNA
familyd OO OO 000 OO OO 000 OO0 OO0 00 oooo
00 00 mismatch OO OO0 OOO OO.

Exiqond microRNA [

Exigon] Locked Nucleic Acid(LNA™) OO0 OO0 OOO0 OO0
OO00O0 OO microRNA OO OO0 OOOOO. LNA OO0 OOd
probe, inhibitor, primer OO microRNAD OO0 OO ODOOO
OO000 O0OOO0OOO microRNA OOOO0 OO0 OOOO Ad.

MicroRNA OO OO0

MicroRNA OO0 OO OO0 0000 RNA OO0O0O 0O oood
0o oodD 0oo ood od.

000 OO0 www.exigon.com/microRNA—-research—guided [0
ooo.

joon’s LNA™-based arréys afe stperior
for microRNAsdéteetion

EXIQON

Seek Find Verify

Exiqgon microRNA 1O

Exigon miRCURLY LNA™
microRNA Array, 7th gen
310000 miRBase ver 19.0 OO0 human,

mouse, ratl] microRNAL OO OOOOO
Profiling

Exigon microRNA OOO00O0O0 OO0O0O0000 00000 oOooo
0oo 0o o4, 0o o 0oo ooooa.
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microRNA [0

What is LNA?

LNA oligonucleotide[] [JCJ DNALJ RNA oligonucleotide] [0 [
00 0000 00O 00OO0O OooO. O dd, LNA oligonucleotide
0O 00 0Ooono 0oooo oooo, 00 O0OoOooo OO DNA OO
RNA OO0 OOO0O0O 0oOdd.

LNA oligonucleotide (1]

= OO O0O0O- DNAO RNAL OO OO OOod

- 000 O00-GC OO0 OO 00O OO OO microRNA OO OO
- 00 0O00- 00 00 mismatch OO OO

= 00 O000- in vivod in vitroO O small RNAC OO OO0 OO
000 O000- 0000 FFPE OOOO microRNA OO OO

LNA [O?

Locked Nucleic Acid(LNA™)O OO OOOO OO RNA analogd,
ribose ring[] “locked” (OO0 O Watson—Crick binding(] (JC1C]
0 OOO0@O 2). 00000 LNAO OO0 oligonucleotide O
OO DNAL RNA OO0 OO0 O OO Ooodd gooo gdd
[J. Oligonucleotide[J LNA monomerd OO0 OOO OO DOO
melting temperature(Tm)] 2-8010 OO0 3), DO DNA
[0 RNA oligonucleotide(] 00 DOOOO OO TmOO OO oligo
000 0Oooo. 000 000 0o 0ooo oo ggo ooo o
00 000 ooo dd.

LNA oligonucleotide] LNACD OO OOO DNA OO RNA OO0
0O 0000 OO0 0o, oligonucleotided LNA OOOO OO0
0000 0000 OO0OOd ogooo O OO. oOligonucleotide™d
LNAO OOOO PCR, microarray] in situ hybridization(] O]
hybridization0 OOO0 OO O0O0O0O OOOO O0OOO gddg
0 00. 0gd, GCc 0dno 0o 00 00 0go oo oo gaog
0O LNA oligonucleotideD OOOO O O0O.

0O 2. The structure of LNA. The ribose

ring is connected by a methylene bridge
(orange) between the 2'-O and 4-C atoms
thus “locking” the ribose ring in the ideal
conformation for Watson-Crick binding.
(o) When incorporated into a DNA or RNA oli-
gonucleotide, LNA makes the pairing with
the complementary strand more rapid and
increases the stability of the resulting du-
plex.

?
0=P—0"
$

Same length, higher Tp, Shorter length, similar T,

DNA  23-mer | tcgatcgattagctacgtacgta | Tm: 60°C 23-mer | tcgatcgattagctacgtacgta | Tm:60°C DNA
DNA/LNA™ © 23-mer | tcgatcgattAgctacgtacgta | Tpy: 64°C + LNA™ 16-mer | ---atcgattAgctAcgta---- | Tp:60°C  DNA/LNA™
DNA/LNA™  23-mer | tcgatcGattAgctaCgtaCgta | Tpy: 78°C 8-mer | —---eeeee aGCtacGT----- | Tm:61°C  DNA/LNA™

DNA:atcg  LNA: ATCG

OO 3. Replace DNA with LNA for higher Tm. On the left, progressive substitution of
DNA nucleotides with LNA increases the melting temperature of the oligonucleotide while
maintaining the recognition sequence and specificity of the probe. On the right, LNA sub-
stitutions allow shortening of the probe while maintaining the same Tm.
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Tm normalization: GC OO0 OO OO OOO OO OO

LNA oligonucleotide[0 LNA OO0 OOOO TmOO O0OOOd OO
0 0O do. 0oo ogo 0oog GC OOd oo od og aod
TmOO OOOO O OO. OO AT OO0 0O TmOO OO OO0
0 O OO LNAO O0O0O0 TmOO OO OO OO, OO 0O OO
TmO OO0 OO LNA oligonucleotide (100 OOO0 O OO0, OO
microarray, PCR OO0 OO0 OO O00O0OO0 OO0 OO ODOOO O
0000 0000 000 O0OdOO. Tm normalization OO DNA
probed LNA probe] OOOO GC OO0 OO microRNAC 001
0 0O00o0od oogoo@o 4).
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OO 4. The power of Tm normalization. The signal from DNA-based capture probes
varies with GC content and results in poor detection of many microRNAs, whereas LNA
probes offer robust detection of all microRNAs. Signal intensity from microarray exper-
iments using LNA-enhanced (blue) or DNA- based (gray) capture probes. MicroRNA
targets with varying GC content were added at 100amol each.

000 00 od ad

00 OO 000 OO0 OO0 OOOO0 LNA oligonucleotide (100
00 000 DOO00O. 000 matchd OO0 mismatchC) OO OO
0O TmO OO0 OOO0O. Oligonucleotide LNAD OO0 OO0
match] 00 mismatchd OO OO0 delta Tm O OO0 8000
0000 O 0g, TmO OOO OO0 microRNA familyd OO0 OO
0 00000 ood ood O oo gdo.

0o o0 ogo

LNAO OO OO0 OO OO0 LNA oligonucleotided (100 100
OO0Od in vive OOOO OOOO. OO oligonucleotide [ LNAC O
000 endonucleased exonucleased OO0 OOOO in vitro O
in vivo OO OOOO OO O0O.

LNA oligonucleotide[] RNA [0 DNAC OO0 OO OC(e.g. OO
O)O OO0 00 000 000 0g 0oooo 0o gg oooo.



MicroRNA OO0 OO0 LNA

000 00 GC OO0 OdO(-95%) microRNAL OO0 DNAD
RNA oligoll OO0O0O OOOO ODOOOO DOdd oo, godg
DNAC RNAO OO0 O microRNA OO OO0 GC OO0 OO Tm
00 oono oo goooo ooooo og. oog gg ggdg
microarray profilingd] OO microRNAL OO0 OO O0OOO O
000 00 O00oO0o 000 0o 0od oooo gd.

00 OOOOO LNACO OO0 oligonucleotide OOOO OO OO
0O0. LNA OO0 0O0OoOgOgod, microRNAD GC OO0 OOOd
OO0 TmOO OO oligonucleotide OO0 O OO, Exigond LNA
OO0 OOdo primer, probe O inhibitor] TmOO O O0O00 O
0 00000 000 000 000D goo@o 5).

0.20
® | NA™ oligos
0.15 ® DNA oligos
=
2 010
[
o
0.05
0.00

Melting temperature

OO 5. LNA microRNA inhibitors have high uniform potency. The affinity of tradi-

tional full length microRNA inhibitors is highly influenced by the GC-content resulting in a
Tm span of more than 40°C. In contrast, Exiqon’s inhibitors span just 10°C around an opti-
mal temperature.

MicroRNA OO0 O OO 0000 O0OO0 OO0 OO0 odood. o
O microRNA familyCD OO OO OO0 OO OO OO0 OO. LNA
0O OO0 primer probed OO OO OO0 DOOO, OO 0Od
OO0 microRNAD OO0 dOdd.

000 OO0 OO 000 LNA

LNA OO0 microRNA OOO0O OO0 DODO0 OOo0OO0oO 0o
000 D00 0000 000 O 00040 6). LNAO OO OO OO
000 oo goooo ooooo oooog 0o o goo, og
OO0 OO0O0 OO0 non—coding RNAL small RNA OOO00 O
ooo.

LNAO OO OO0 www.exigon.com/Ina—technology OO0 OO OO
oo.

DNA

Real-time /quantitative PCR

SNP detection/allele specific PCR
Methylation analysis

Bead-based applications
Chromosomal FISH

Comparative genome hybridization
Proteomics of isolated chromatin
segments (PICh)

Antigene inhibition

Mutagenesis

mRNA

Real-time /quantitative PCR
Microarray analysis

In situ hybridization
Northern blotting
Bead-based applications
Fluorescence activated cell sorting
Isolation

Inhibition of RNA function
RNA modification (frame
shifting/exon skipping
DNAzymes

ncRNA

Real-time /quantitative PCR
Microarray analysis

In situ hybridization
Northern blotting
Fluorescence activated cell
sorting

Inhibition of RNA function
RNA modification (frame
shifting/exon skipping

miRNA

Real-time /quantitative PCR
Microarray analysis

In situ hybridization
Northern blotting
Bead-based applications
Inhibition of RNA function

PCR based approaches
Hybridization based approaches
In vivo based approaches

00O 6. Proven LNA applications. LNA is a powerful tool in many applications where
standard DNA or RNA oligonucleotides do not have sufficient affinity or specificity. The
figure shows an overview of some of the LNA applications that have been used for the
study of RNA and DNA.

See how LNA™ works...
Watch the LNA™ movie at
www.exiqon.com/e-talk
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MicroRNA 111 Ato Z

1. MicroRNA Isolation

2. Expression Analysis Array 1. MicroRNA Isolation (page 7)

3. Expression Analysis qPCR mIRCURY RNA Isolation Kits

4. Localization = Get total RNA from a wide range of sources

. . = |deal for microRNA research
5. Functional Analysis

2. Expression Analysis Array (page 8) 3. Expression Analysis qPCR (page 10)

mMIRCURY LNA microRNA Array, 7" gen — hsa, mmu & rmo Universal cDNA Synthesis & EXILENT SYBR Green
= Our sensitive and specific human, mouse and Master Mix kits
rat microRNA microarray = Optimized reagents for use with the miRCURY LNA
Universal RT microRNA PCR system
miRCURY LNA microRNA Hi-Power Labeling Kits
= Fast and simple labeling of total RNA mIRCURY LNA Universal RT microRNA PCR Primer Sets
= |deal for use with Exigon’s microRNA arrays <= |Individual microRNA PCR primer sets for quantifica—
tion of microRNAs
Spike-in microRNA Kits = Design custom LNA primers for any small RNA
= Improve the quality of your array data with these online
synthetic microRNAs
Ready-to-Use PCR panels
= miRNome PCR panels
= microRNA Pick-&-Mix PCR panels
= Focus microRNA PCR panels

4. Localization (page 12)

miRCURY LNA microRNA Detection Probes
= Sensitive and specific probes for all microRNAs. Available with a wide variety of modifications

mIiRCURY LNA microRNA ISH Optimization Kits (FFPE)
= Kits for optimizing microRNA ISH from many sample sources
= First optimize your experiment, then use an LNA probe for your microRNA of interest

5. Functional Analysis (page 14)

miRCURY LNA microRNA Inhibitors
= Pre-designed and custom inhibitors for specific suppression of all microRNAs in miRBase and more

miRCURY LNA microRNA Power Inhibitors
= Our most potent inhibitors. Synthesized with PS backbones

miRCURY LNA microRNA Family Inhibitors
= Inhibitors of all microRNAs within a family

miRCURY LNA microRNA Target Site Blockers
= Unmatched high efficacy in vitro and in vivo
= Unrivaled performance - LNA TSBs do not catalyze RNase H-dependent mRNA degradation

6 Life Science & Biotechnology 50



1. MicroRNA Isolation

OO0 0000 microRNA OO0 OO0 total RNA 101
MIRCURY RNA Isolation Kit OO

000 sampled 00 OOOO total RNA OO

Exigon[] microarray, PCR [0 (00101 downstream 1010 (0
200 00O OO0 OOOO total RNA OO

Phenol-free [

MicroRNA 00 Ato Z

ExigonOO0O OO0 OO0 OO 000 OO0 0 00 Ooo 04d. 0od
000 Ooo kit 000 00 100 00 Oo000.

=miRCURY RNA Isolation Kit - Biofluids : serum, plasma, urine, CSF
0O 00O Biofluids OOOOO OO0 small RNA (<1000 bp) OO

=miRCURY RNA Isolation Kit - Cell & Plant : animal cell, small
tissue samples, blood, yeast, fungi, bacteria [J OO0 total
RNAC OO0 OO OO dOoood Ood

=miRCURY RNA Isolation Kit - Tissue
total RNA OO0 OOO

: animal tissue sample[JC1[]

Sample Type Recommended kit RNA fraction ngeocr{}gnne%deigod

Serum

HENE]

Urine

CSF

Other biofluids

miRCURY™ RNA Isolation Kit
- Biofluids

Cultured cells

Plant Tissues

Brain and Adipose Tissue*
Full Blood (non-coagulating)

miRCURY™ RNA Isolation Kit
- Cell & Plant

Tissue miRCURY™ RNA Isolation Kit
- Tissue

* For brain and adipose tissue extra Lysis Additive is required.

Small RNA (<1000 bp)

miRCURY LNA™ Universal RT
microRNA PCR

miRCURY LNA™ Universal RT
microRNA PCR

or

miRCURY LNA™ microRNA Arrays

Total RNA

00O 1. Isolation kit selection guide. Select the right sample isolation kit and detection method for your samples.

miRCURY RNA Isolation Kit[J separation matrix(] OO OO0
resin(J] OO spin column chromatography CJOC OOOO. Total
RNAC phenol (IO chloroform OO0 DOOOOO OO0 OOO 20
~ 50 0 00O OO OOd O OO. miRCURY RNA Isolation Kit[]
00000 0dod 0o 0O 00d oo oo ooooo ggog d
O00o0oo oood.

1) 00O 000000 oo

2) Ethanol/isopropanol (100 columnd loading
3) Column O

4) ColumnJOOO RNA elution

Biofluids Kit

miRCURY RNA Isolation Kit - Biofluids(] serum, plasmal] OO OO
00000 RNAD OO0O0O OO 0000 0oo0. 0oo ooog
00 00O 0d RNAD O0O0O0O OO PCR OO OO odd o
00O microRNA OO0 OOOO OO. miRCURY RNA Isolation Kit
- Biofluids(] (OO0 OO0 OO OO0 OOO0O0 OoOooood 0o
inhibitor] carryover OO0 OO0OOO OOOOOOO microRNAO
00000 0OOOoQ OoO, 00O small RNACD OO0 OO0 OO
0O oo@o 2).

serum/plasma foucus microRNA PCR panels

70

60

50

40

30

Call rate (%)

20

10

0

Exigon

Competitor 1 Competitor 2 Competitor 3

00O 2. The miRCURY RNA Isolation Kit -Biofluids allows detection of more
microRNAs compared to three other column based RNA isolation kits. RNA isola-
tions were performed from the same plasma sample, using 4 different sample preparation
kits. microRNA profiling was performed using the Serum/Plasma Focus microRNA PCR
panel (168 microRNA assays in total). Call rate (percent of microRNAs detected) for each
kit is shown. Only assays detected as present in all 5 replicates were calculated as a call.

O 1. Recommended starting material for different organisms /sample types

Serum/plasma Urine CSF  Other biofluids+
Human samples 200 O 200 OJ 200 OJ 200 OJ
Rodent samples 50 O* 200 0  Not tested 50 O*
RNA eluate for PCRx« 40 40 8 40

*)  For subsequent qPCR analysis, start volume may need to be adjusted to keep PCR inhibitors at a
minimum.
*) Add RNase-free water to keep final volume at 200 pL

*+) Volume used as input in a 20 UL RT reaction using Exigon's Universal cDNA Synthesis Kit.



microRNA [0

Cell & Plant Kit

miRCURY RNA Isolation Kit - Cell & Plant[] Real time PCR,
Microarray, Northern blotting (00 OO0 OO OO0 OO0
total RNA OO0 OOOO.

Tissue Kit

miRCURY RNA Isolation Kit— Tissueld OO0 OOO0OOOOO
RNAD O0O0O0O0 00000 OO. O OOO0 Proteinase KO O
00 OO0 OO0 00O OO0do ooogoo oog oo ooo o
000000 0000 OO0 OOOdd. miRCURY RNA Isolation Kit
— TissueD OO0 OO OOOOO OOOO total RNA OO0 OOO
(a0 3).

i) >

s 8 s £ s

i =) = = o

o = — X o
- | | | | | -a
L =8
= -
= =5
- =5
- =
»m= -8
Ll = an
44 S ———
- L
o= =47
- =40
= =
e = =M
- -
&= =1
= =M
- -
= - =
M= =M
o= -x

00 3. High quality total RNA from difficult tissues. Total RNA was isolated from five
mouse tissues using the mIRCURY RNA Isolation Kit — Tissue. Brain and muscle tissues
are usually considered difficult sources of RNA as they are very rich in lipids and fiber,
respectively. However, great results were produced as seen from the average OD ratios
(260/280: 1.85, 260/230: 1.7) and RIN values (8.8) of the five tissues.

2. Expression Analysis Array

LNA OO0 OOO0O OOOd microRNA microarray
miRCURY LNA microRNA Arrays

= miRBase 19.000 0 31000J0 human, mouse, ratC] microRNA
capture probe

= 000 OO LNA-enhanced capture probel [0, OO0
ooo oo

- GC OO0 ODO0O0O OO microRNAD OO OO

= [JO0O: 30ng OO total RNAOCIC microRNA Profiling

- JO0O0 OO OO microRNA family member] OOOO0 OO OO

= Single color, Dual color microarray [1[]

miRCURY LNA microRNA Array, 7th gene - has, mmu & rno
Exigond 7000 miRCURY LNA microRNA array[] miRBase 19.0
0 0000 OO O 310000 human, mouse, rat microRNA OO O
00 OO OO 0dd viral microRNAOO OOOO Probe OO
0O O0. 00O 00000 miRPlus human microRNAC [0 capture
probed OO0,
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Organism name  Organism code Common name In miRBase 19 Array 7th gen

Homo sapiens hsa Human 2042 94%
Mus musculus mmu Mouse 1281 90%
Rattus norvegicus mo Rat 723 95%

LNA capture probes(] O]
Exigon] microRNA array 1000 OO LNA-enhanced capture
probe] IO, LNA probel] O DNA probes] 00 O OO0
000 0Ooo og@a 4, 5).

1) High affinity — Capture probel] LNAL CJOOO probe—target
duplexddd OO OO melting temperature (Tm) O OO O OO
arrayl] O0O0O0 OOO00O OO O O0O.

2) Uniform affinity — DNA capture probelJ[J (1[0 Tm-normalized
LNA probed microRNAO GC OO0 OOOO OO0 OO0 0d d
00 OO0 O Od. OO O probe OO0 LNAO OO0 OOO O
OTm OO OO0 O OO oo,

~ 16

% B LNA™-enhanced capture probe Acceptable
= detection
= signal
=N 9

ch 8

£ Poor

2 detection
2 signal

(=2

=4

%] 100 200 300 400 500 600 microRNAs

I~

5’ B DNA capture probe Acceptable
= detection
ey .

= signal

g 8

=1 Poor

2 detection
2 signal
2

wn 100 00 300 400 5 d microRNAs

OO 4. LNA-enhanced capture probes ensure robust detection of microRNAs.
With DNA-based capture probes, half of microRNAs were either undetected or poorly
detected. Signal strength (log2 signal/100amol target) from 660 synthetic microRNAs hy-
bridized to Exigon's microarray and Supplier A's DNA-based array are compared.

§7 " §
g w0 w0 &
=
Ew =0 &
B
Bu 2 §
a0 L 150
2 I 3
B 20— 100 5
2 w— — 50 ® LNA™ capture probes
5 - aull 1L . nlE
< "5) 55 &0 5 m (L z © DNA capture probes
Temperature

0O 5. Tm-normalized LNA capture probes. DNA capture probes (gray bars) for hu-
man microRNAs, have a Tm range of more than 30 °C and an average Tm of 64 °C (StDev
5 °C). The LNA capture probes (yellow bars) have a Tm range of only 10 °C and an aver-
age Tm of 71.5 °C (StDev=1.62 °C).



00 oo gooo

miRCURY LNA microRNA Hi—Power Labeling Kit[] OO OOO0
00 OO0 0000 0Od 0 Ooo@O 6). Microarrayd OO0
LNA capture probel] (10 (0 <0.5 amolJ D OCO0 OO0 O
.

% of microRNAs

detected at T amol:

100 > == Exigon - 70% microRNAs

" """ Competitor A - 40% microRNAs

90

== Competitor B - 32% microRNAs
80 i
70

w /i S~
ARy
VA &y
S S
ZU/E
7

10

% detected microRNA on the array

0
0.2 2 20 200

microRNA detection limit (amol)

00O 6. The most sensitive array available. Due to optimally designed Tm normalized

capture probes and extremely efficient labeling, the Exigon array detects a significantly
higher percentage of microRNAs than competitor arrays.

Exigon microRNA array[] 30ng 10 OO total RNAC OO O
00 0o OOoo 0o 0 oo@a 7). Arrayl OO0 OO0 O0Od d
00O ooo 00 0og ooo OO0 0dg o oo, ooo ooo gdg
0000 O0OO0 microRNAL OOOO O OO OOOO.

1.5
3 -25 -2 1.5
z
=
I
>
S
o ¢
. = @ T/N 1000 ng vs. T/N 300 ng R2 = 0.984
© % 2.5 @ T/N 1000 ng vs. T/N 100 ng R2 = 0.935
L]
S 3 © T/N 1000 ngvs. T/N 30 ng R2=0.910

OO 7. Reliable microRNA expression profiles with as little as 30ng total RNA.

Four different microarray experiments with varying amount of input RNA from oesophagus
cancer (T) and normal adjacent (N) tissue were compared. A very high correlation is ob-
tained when plotting the results from the experiment using 1000ng input RNA against those
using 300, 100, and 30ng.

00 odo

miRCURY LNA microRNA Array[dJ microRNA OO0 OO OO O
000 OO0O0O0O. Tm—=normalized LNA capture probe] OO0
hybridization (O OO capture probel] OO0 OO0 OOO
00, O OO0 Exigon arrayd OO0 OO OO microRNA family
memberd OO OOO0OO 2).

MicroRNA 1

let-7a let-7b let-7c let-7d let-7e let-7f let-7g let-7i
let-7a 100% 2% 17% 4% 4% 2% 1% 2%
let-7b 1% 100% 4% 1% 1% 1% 1% 1%
let-7c 0% 8% 100% 0% 1% 0% 0% 0%
let-7d 2% 2% 5% 100% 1% 0% 0% 0%
let-7e 1% 0% 0% 0% 100% 0% 0% 0%
let-7f 6% 3% 5% 3% 3% 100% 2% 3%
let-7g 0% 0% 1% 0% 0% 1% 100% 4%
let-7i 0% 3% 0% 0% 0% 0% 2% 100%

O 2. Superior discrimination between microRNA family members. There is very

little cross-hybridization between let-7 family members. The experiments were performed
with synthetic let-7 spike-in microRNA (300 amol) in a background of tRNA.

000 00O OO0 OO Spike-in miRNA Kitd £

7" gen microRNA array(] 5210 synthetic spike—in microRNAL]
OO0, Spike—in microRNAC array hybridization [ labeling [J
OO0 OOO0 spike—in capture probel C1C101 signal ] labeling ™)
hybridization, scanner setting, data normalization, array replicate
00 control0 IO,

00, arrayd 10000 OOOO spike—in microRNAC [0 probed
0000 OO0 OO profiling OO0 calibrationC] control 10 (10
od.

miRCURY LNA Universal RT microRNA PCRO [0

miRCURY LNA Universal RT microRNA PCR[] LI microarray
000 OO0 O O0. Ready—to—use microRNA PCR panels(] (10
0 microRNA 0 profilingd OO OO OO0 O OO.

Up-

Do

Log2 ratios between tumor and normal

T e S I B e e B L B B B e e B s R

©® miRCURY LNA™ microRNA Array
® miRCURY LNA™ Universal RT microRNA PCR

OO 8. Great correlation between microarray and qPCR results. The array data

was normalized (quantile normalization) and microRNAs with log2 ratios > or < 0,5 were
included in the study. The qPCR data was normalized to reference genes. Only microR-
NAs that were detected (Cp < 36 for all replicates) were included. A total of 26 microRNAs
were included in the study.

AtoZ



microRNA [0

3. Expression Analysis qPCR

LNA-enhanced PCR primer] OO OO microRNA real time
PCR profiling
mIiRCURY LNA Universal RT microRNA PCR

= 000 00: 1 pgd OO total RNAOOO O microRNAD OO0 OO 0O
= 96 well, 384 well PCR panel] OO0 OO0 microRNA profiling

= 000 O000O: LNA-enhanced primer OO0 OO0 OO microRNA OO
- 3000 000 000 oooo

MicroRNA profilingC] OO Exigon OOOO OOO
mMiRCURY LNA Universal RT microRNA PCR System(CJ[0 9)00 O
Oo o oo ood ogo Oooo oo o 000 ogoo oogo.

— Universal RT: OO first—strand cDNALI multiple microRNA
PCR assayl OO0 OO. O OOO sampled OOOO OO0 OO
00 00 00 00 0ddg Ooo ooo ooo o ad.

— LNA PCR amplification: PCR [1[J primer(forward[] reverse)[]
O microRNAC CO0O0O0O, LNAD OO0O0O0 OO, LNAO OO0 OO
00 00 00OOod microRNA family memberD OO0 O .

Step 1: First-strand synthesis (RT)
Mature microRNA

A] AA, AA, AA,
B) = AAAAAAAAAAAAAAAAAAAA
<«———TTTTTTTTTTTTITITT

3" degenerate anchor 5" universal tag

Step 2: Real-time PCR amplification
miR-specific forward primer

Al TTTTTTTTITTTrTT
miR-specific reverse primer

S —

00O 9. Schematic outline of the miRCURY LNA Universal RT microRNA PCR
System. A polyA tail is added to the mature microRNA template (step 1A). cDNA is syn-
thesized using a PolyT primer with a 3' degenerate anchor and a 5’ universal tag (step
1B). The cDNA template is then amplified using microRNA-specific and LNA-enhanced
forward and reverse primers (step 2A). SYBR Green is used for detection (step 2B).

Exigon] I microRNA 0 expression profiling] C100 100
00 100 OO, Exigond OO0 OOOO OO OOOO microRNA
profilingDl OOO0OO0 00000 OO. OO cDNA synthesis kit
first strand cDNA[] [0 [0 Ready—to—Use PCR panel(miRNome

Universal cDNA synthesis kit Choose gPCR primer sets/panels
Custom and pre- Bl =
designed microRNA and
reference gene primer ; s

..__ : sets
=4, +
— i Pre-defined miRNome -

PCR panels y
Human, Mouse & Rat
(Ready-to-Use)

Universal cDNA
synthesis kit Il

[0 10. Overview of the miRCURY LNA Universal RT microRNA PCR system.
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panels, Focus panels, custom designed Pick—&—-Mix plate)(dO
11), OO OO O0OO0O OO0 PCR primer set, custom primer set[]
Oooo PCRO OO O OO.

Universal cDNA

synthesis kit i .
00O 11. Overview of the miR-

CURY LNA Universal RT PCR
workflow. The PCR primer sets
have been designed for optimal
performance when used with Ex-
iqon’s EXILENT SYBR Green mas-
ter mix. Use of other master mixes
may affect the quality of the results.
Ready-to-use (miRNome, Focus
and Pick-&-Mix) panels can be
replaced by individual PCR primers
in this workflow.

Ready-to-use panel

3 hours

+

SYBR® Green
master mix

GenEx software

Data analysis

1 pg total RNAO OO OO0 microRNA OO OO
LNA-enhanced Tm-normalized primer(] OO OO OO0
0 000 0000 1 pg OOO OO total RNADOO OOO OO
microRNA OO0 OOO00O(00 12). OO O 20 ng total RNAC O
OO0 384well plate10 O microRNA profiling OO0 OO0
[0 OO0, OO0 Exigon OO0 OO0 FFPE section, LCM, serum/
plasmall [ [ biofluidsC] (I C10] total RNAC IO sampled
OO microRNAL O OOO0 OOO0O O OOOO(C0 13, 14).

40

.
TR
N

Cqvalues

15

10

2pg 20pg  200pg 2ng 20ng  200ng 29
Total RNA input in RT reaction

o hsa-let-7d-5p ® hsa-miR-145-5p
hsa-miR-1 hsa-miR-194-5p
® hsa-miR-133a e hsa-miR-451a

[0 12. Accurate quantitation from 1pg total RNA starting material. Data from the

amplification of 6 microRNAs in serial dilutions of human AM6000 total reference RNA are
shown. All microRNA assays exhibit linear read-out with correlation coefficients R(2) > 0,99.

Master mix

Pre-defined Focus
PCR panels

[Ready-to-Use) . .
ExiLENT SYBR® Green

master mix

2,5 or 20ml

Pick-&-Mix, custom
PCR panels
[Ready-to-Use)




Up-regulated in tumor

Fold change

Down-regulated in tumor

00O 13. Expression profiling of 742 microRNAs using 40 ng total RNA from tumor
and normal FFPE sections. Real-time PCR was performed using triplicate RT reac-
tions per sample on human miRNome microRNA panels | and II. Data from 424 microRNAs
with Cp values <37 is included. Normalized expression is shown as fold changes in tumor
compared to normal. Out of 424 microRNAs expressed, 144 were > 2-fold down-regulated
in the tumor (blue dots) and 26 were > 2-fold up-regulated in the tumor (red dots).
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miR-16-5p
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= 2
< R-126-3p U
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o . . .o .. %
u>j 34 . . ... .- < * .
. ° . ® o0
36 . I L] - 8% o
38
miR-337-3p @

40
Serum/plasma microRNAs

00O 14. microRNA profiling in blood serum and plasma. Serum/Plasma Focus
microRNA PCR Panels were used to profile 175 microRNAs commonly found in serum/
plasma. MicroRNAs for sample quality control in orange and interesting microRNASs in red.

Universal RT OO0 OOO OOO OO OO

Exigon gPCR systemd microRNA PCR OO OO0 OO first—
strand cDNA pool] OO0 single universal RT OO0 OOOO.
0 000 00 0obo ooo 0o 000 00 00 000 oood o
000. OO0 cDNAO 0000 0000 PCR O0OO OO OOOO
O microRNA specific RT OO OO0 0000 OO0 00O O O0O.

Ug oo

PCR amplification primer(forward, reverse)[] OO LNAD
microRNA family member10] 100 OO0 OO0 OOO O OOO
OO0O000(@ 3). OO0 mature microRNALC precursor microRNAC
00 OOO0O. OO miRCURY LNA Universal RT microRNA PCR
primer sett] EXiLENT SYBR Green master mixD OOOOO OO

MicroRNA 00 Ato Z

0 OO0 background signalld OO0 target amplification 10
00 validationJ O 0.

Templals
Ay Geguance mi. i mit- e mit. e L B
i ety  AACAUUCAACHCLUGUCHGLIGAT 186 0% (1. ars 0
P I Cobp RACAUUCALL « CUGLICOG DU 0 % 1o LR
B IR -y AACAUUCAUUGTUGUTHEU D0 s oo L1 LL
w4 RATALLICRLIHG WP UL T GLRED By (R0 Bi% oo 1580

O 3. Excellent discrimination between closely related microRNA family mem-

bers. Examples of single nucleotide discrimination in the miR-181 family.

Real Time PCRO O biomarker 1]

Exigon[] real time PCR system[] biomarker (1000 OO0 OO
OO0, miRNome panel (O OO0 OO microRNAL OO0
000 OO OOod, Focus panel, Pick—&—Mix panell] OO0 O
OO0 OO0 OO0 microRNAD OOO0O0O0 ODOOO OO0 0Ood
0 OO(00O 15).

DISCOVERY PHASE VALIDATION PHASE
Genome wide Discovery screening Validation set/
screening on subset signature

Large sample size:

i

Limited sample size: Larger sample size:

| )
LR N
PCR panets o custom | PCR panels (Ready.

Pick-&-Mix PCR to-Use) or individual
panels (Ready-to-Use) assays

Pre-defined miRNome
PCR panels: Human
and Mouse & Rat
(Ready-to-Use)

00O 15. Biomarker discovery workflow. Exigon's qPCR system is designed for bio-
marker discovery, from screening in miRNome panels to final validation in a subset of
samples by either Pick-&-Mix panels or individual assays.

Ready-to-Use PCR panels

00 paneld well(J 10 ul reaction volumel[] ready—to—use JC10J
OO OO cDNAO EXILENT SYBR Green master mixd OO PCR
000 0000 0 300 00 OO0 0dd O dd. Exigond panel
[0 O00O0O0O Real time PCR OO0 OO0 O OO reference geneld
controld OO,

1) miRNome panels

miRNome panel 1[0 384well plate(] human, mouse, rat microRNA
0O OO0 primerd] OOOO OO, Pre—amplification (10 [0, 40 ng
[ total RNACICIC] microRNA profilingl] OO0,



microRNA [0

— 75200 human, 75201 rodent microRNA assay [1[]J
— 00O OO0 microRNAL OO0 assayd 0
— Reference gene, inter—plate calibrator(] control primer set(] (1]

2) Focus panels

Focus panell] OO0 OO OO0 OO OO OOO real time PCR

paneld Exigon OO OO OO OOOOO OO0 OOOO OO

00 goood.

— Serum/Plamsa Focus panel: [0 20 ullJ serum/plasma CICICC]
0O 0000 OO0 microRNA profilingd OO0

— Cancer Focus panel: oncogene, tumor suppressor O
microRNA profiling

— Stem cell Focus panel: OO0OO0O0O0 ODOOOOOCO OOO
microRNA profiling

— Toxicoloy Focus panel: toxicology[d] C10C1 human, rat, dog,
monkey microRNA profiling

— RNA QC panel: RNA sample[] quality control] (O PCR OO

3) Pick—-&-Mix panels

Exigon O0OO00O0 OOOO OO0 OO primer setld CI00 plate

layout[] 10000 O OO, O paneld] OO0 OOOOO microRNA

O ooood oooo.

— Fully customizable: plate (7, layout, PCR 0I0J, OO OO OO
00 OO0 oo oood o gd.

— MIRCURY LNA Universal RT microRNA PCR assay[] (IO
pre—designed primer set(] (I

— OO0O0 needs 0 pre—designed panel ] C10 0

— 96 well [J 384 well OO OO OO OO

4) Individual pre-designed assay

Human, rat, mouse microRNA OO OO viral microRNACC O
[0 OO0 gPCR primer setld endogenous reference genel (110
[0 OO, LNAO OO0 1400000 validated primer setd (100 (OO0
[0 O 1 pg total RNACCIC microRNAC OO0 11010,

5) Individual custom assays

Exigon[] easy—-to—use design tool] OO0 OOO0 OO0 OO
microRNA [0 small RNA primer set(] (O OO,

— OO microRNAC (O LNA—-enhanced qPCR primer set (10 (1]
— In—house OO OO0 OO OO0 PCR primer set (0]

6) RNA quality control

RNA spike—in Kit [(JCJ ready—to—use (JCJJ RNA QC panell] (O
00 RNA sample[d quality control(J CJCJ0O O CJ. RNA spike—
in[J [0 control primer set (1] PCR panel (I individual assay
O 00O OOoOd, OO RNA OO OO, cDNA OO O PCR OOO
quality controldJ OOIOO.
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4. Localization

microRNALCI small RNA OO0 OO LNA-enhanced Detection
system

miRCURY LNA microRNA Detection Probes for in situ hybrid-
ization & Northern Blotting

OO0 label OO0 LNA-enhanced probe O CI0
000 oooo ooo

0000 0o oo oo

= 2.5 ug[] total RNACICIC] microRNA detection (I
Unlabeled [10J custom label] (OO

- 000, 0000 00 0o 0o

In situ hybridization] Northern blotting[J [JC] Exiqon 10 OO0

0 od.

— Pre—designed miRCURY LNA microRNA Detection Probes:
miRBase] (10O OOOO microRNAQ OO OOOO.

— Custom miRCURY LNA microRNA Detection Probes: microRNA,
small RNA OO OO0 precursor microRNAL OO OO0,
[0, positive control[J negative control probel] OO0 CI0C.

miRCURY
< DNA probe LNA™ probe
=z
= Looo =y Looo 2
© o233 P i =
© Sowo >0 Sowo T
= — O N — O N — O N — O N

\ I

g 6h L-..
®
S
)
o
e
m%[ i | _—

0O 16. LNA probes are superior to DNA probes. A. thaliana total RNA was hybrid-
ized with 32P-labeled DNA and LNA probes for miR-171. From Valoczi et al. 2004, Nucleic
Acids Res. e175; reprinted with permission from Oxford University Press.

OO0 microRNA OO

In situ hybridization[] [JC1 miRCURY LNA microRNA Detection
Probe[] whole mounts, single cell (1] FFPE(Frozen or Formalin—
fixed paraffin-embedded) OOOO OO0 OO OOOOO OO
0O0. FFPE sampled OOOO miRCURY LNA microRNA ISH
Optimization KitD OO OOOO OO OOOO. miRCURY LNA
microRNA Detection probe for in situ hybridization(J O] 17, 18
0O 00 000 0OoOoOd 000 OOOd Odo. Exigond detection
probel] microRNAC] '000O0 OO 'O OOO0OO OO0 O OO O
OO ooo.



00O 17. MicroRNA detection in ze-
brafish. Detection of miR-122a (top),
miR-206 (middle) and miR-124a (bot-
tom) using LNA probes in whole mount
zebrafish embryos. Image kindly pro-
vided by Dr. Ronald Plasterk, Hubrecht
Laboratory, The Netherlands.

OO 18. MicroRNA detection in

chick. Specific detection of miR-206 in
a Gallus gallus embryo using an LNA
probe. miR-206 is detected in myotomal
muscle cells (Ason et al. 2006).

OO OO0 OO double DIG labels

Double [5’ and 3'] DIG—Ilabeled probel] single labeled probed OO
00 OO0 microRNA OO0 OOOO. O OO DIG labelD OO0
O noised OO0 signal OO0 OO0 OO0 DOOO(OO 19).

0O 19. Double DIG labeling is more sensitive than single DIG labeling. hsa-
miR-21 detection in tissue sections using an LNA probe with a double DIG (5" and 3') label
at 40nM (A) or a single 3’ DIG label at 80nM (B).

FFPE OO0 in situ hybridization OOO0 OOOO OO
mMIRCURY LNA microRNA ISH Optimization Kit(FFPE)

0O00d microRNA ISHO 00 000O-00 OO0 00O DOOO 00O OO
OO0 OO one-day microRNA ISH protocol

000 0Oooo goo: IsH OO0 0ooo oooo 0o oo goo
Double-DIG labeled LNA Probe [1[]

000 000 0oood: 0od, 00 rrPE ODOOO OO OO

MicroRNA ISH OO OO0 OO0 OO OO OO
mMiRCURY LNA microRNA ISH Optimization Kit(FFPE)(J FFPE [
[0 OOOO microRNA in situ hybridization(ISH) OO0 OOO O

MicroRNA OO Ato Z

00 0 DO000O0 0OOdO. 000 OO000 00 double [5" and
3] DIG-labeled miRCURY LNA microRNA detection probel] [
000 O 0 OO0 O0OOdOo microRNA ISH OO0 00000 O
OO0, 00O kitdO FFPE OO OO0 OO LNA probeld OO0
formamide—free ISH bufferCd OOO0O O0O.

NBT-BCIP

| | ( Blue precipitate

@ LNA™ probe

I
MicroRNA

00O 20. Overview of the procedure. First, the tissue is “opened” using Proteinase K.

In the hybridization step, the double DIG-labeled LNA probe binds specifically to its target
microRNA. Alkaline phosphatase (AP)-conjugated anti-DIG antibodies are then added.
This step is followed by NBT-BCIP development and optional counter-staining with Nu-
clear Red.

0O 000 000 0O microRNAL OO OO microRNAL (0
000 O0do 00 00 odo O ood, 0oog isH 0oodo
00O OO(pre—hybridization, post—fixation, acetylation)J 0
000 OO boooo oooo. 00O formamide-freedd OOOO
Oo Oood 0o O0oo 0oo ooooo oo goo goog o
oo.

00 oo oo ood

901000 miRCURY LNA microRNA ISH Optimization Kit[1 (1000
00 OO, O kit positive, negative control(] hybridization buffer,
Proteinase KOO C100O0 OO O kitD OO OOOO miRCURY LNA
microRNA Detection probed CJCOIOC(C 3). [0 probeld OO0 O
00 0o 0odo ooboo 0oo Oooo oo ooo ood oodo
positive control probe] CJOOO.

00O 21. miR-126 detection in colon

wall. Kit 5 can be used to detect mi-
croRNAs in inflamed colon FFPE tissue.
Here, it was used to detect miR-126.
Staining was performed with NBT-BCIP
(blue). Sections were counterstained with
nuclear red.

00 22. miR-145 detection in hu-
man colon. Kit 7 can be used to detect
microRNAs in colon FFPE tissue. Here,
miR-145 is detected in a human colon
wall with underlying muscle layers.
Staining was performed with NBT-BCIP
(blue). Sections were counterstained with
nuclear red.




microRNA [0

[0 23. miR-205 detection in human
breast carcinoma. Kit 8 can be used
for detection of microRNAs in breast
cancer FFPE tissue. Here, it was used to
detect miR-205. Staining was performed
with NBT-BCIP (blue). Sections were
counterstained with nuclear red.

miRCURY LNA microRNA ISH Optimization Kit(1 (1]
00 040 O kitD OO0 OO0 OO0 OO Oog boda.

Kit 1 Kit 2 Kit 3 Kit 4 Kit 5 Kit 7 Kit8  Kit9

Brain yes

Eye yes yes

Muscle yes yes

Lung yes yes

Kidney yes

Liver yes yes

Colon yes yes yes
Cervix yes

Heart yes yes yes

Mammary Gland yes yes

Lung cancer yes yes yes yes
Colorectal cancer yes yes yes

Breast cancer yes yes yes yes

Kidney cancer yes yes yes

Cervix cancer yes yes yes yes

Testis cancer yes yes

Esophagus cancer yes
Cell entity myocyte  varies hepatocyte neuron endothelial ?nﬂgg}j; bciizl granuocyte

[0 4. Choosing the appropriate miRCURY LNA microRNA ISH Optimization Kit.
The table indicates the tissue(s) in which each of the kits has been validated.

5. Functional Analysis

MicroRNALC OO OO0 OO0 OO0 OO
MIiRCURY LNA microRNA Inhibitors & Power Inhibitors

= AU-rich microRNA targett]J (000 OO

=miRBase [J[J microRNA 000 OO0 Exigond miRPlus microRNAL [
O inhibitor) OO

= Off-target effectt] DO 00 OO 00000 00O 0OOO

=00 0000 00000 0000 antisense 00

=00 OO0- in vivod family inhibitor

O microRNA inhibitors

Exigon] miRCURY LNA inhibitor] microRNA OOO O0O0OO O
OO000 microRNALD OO0 OO0 OO OOO0Od, OO0 od
000 OO0 0000 microRNAD OO0 OO0OO OO OOO
0. OO0 00O LNAO OO0 0000 000 gooodg goo
[0 OO microRNA inhibitor(] OO0, O inhibitor] C10 0 Oself-
complementarityl] OOO0 OOOO OOOO OOOO OO 04O O
0 00 0OOod good. OO0 LNA 000 00 inhibitord OO
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0O 00000, OO LNA inihibitor/RNA duplext™ RNaseH (10100
0 0000 000 0oOogd off-target effect] OO0 OO0 0.

1) mIRCURY LNA microRNA InhibitorsT0 OO0 OOOO0O OO0

00O OO00O0 inhibitor Tm—normalized O OO0 OO0 O0OOO

0000 00 O 000 00O0d OO@O 24). Exigond inhibitor

librariesC] OO, miRCURY LNA Inhibitor Libraries] O 100

oooo.

— Human library: 980 microRNA

— Mouse library: 739 microRNA

— Combined human and mouse library: 980 Human + 739 mouse
microRNA

00 libraryd 0.2 nmolD OO O OO0 96-well plateC] OO OO,

4nM ® 40nM
® 20nM ® 100 nM

miRCURY
LNA™ Inhibitor

Competitor A Competitor D

00O 24. Exiqon’s microRNA inhibitors offer higher efficacy than leading com-

petitors. MCF7 cells were cotransfected with a Firefly Luciferase-Reporter plasmid with
a miR-21 target sequence, a transfection efficiency control and different concentrations of
miR-21 inhibitors. Reporter gene expression was measured 48h after transfection with a
Dual Luciferase assay.

2) miIRCURY LNA microRNA Power InhibitorsT0 OO0 OO OO0
0000 O0OOd. O inhibitor™d phosphorothioate(PS) backboned
000 OO0 00 OO0 00 0o ooo godg, ooo ggdo god

0 Ooo0 0o0o0gdEn 25).
‘-'?\:__;';-_.ir.

-

il Ibetati g IkE

00O 25. Silencing of common microRNAs. Hela cells were transfected with a Firefly
Luciferase-Reporter plasmid with a miR target sequence, a plasmid expressing Renilla
luciferase (transfection efficiency control) and the corresponding miRCURY LNA microRNA
Inhibitor in different concentrations. Reporter gene expression was measured 48 h after
transfection with a Dual Luciferase assay. Ratios of Firefly and Renilla luciferase activity
were calculated and normalized to values obtained with a Firefly Luciferase reporter with
no miR target sequence (p-miR no target).



00O 26. Efficacy of microRNA Power Inhibitors. Cells transfected with miRCURY LNA

microRNA Power Inhibitor against miR-181a (right panel) fail to differentiate normally (left
panel). LHCN-M2 cells were plated and transfected with 50 nM of microRNA inhibitor or
control. After 24 hours differentiation was induced by shifting to low serum medium. Seven
days later the cells were fixed in formalin and permabilized with Triton.Cells were stained
with late differentiation marker (Myosin Heavy Chain (MHC)-Alexa488) and nuclei with
Hoechst 33258. No MHC (green) is observed in miR-18la transfected cells. In addition,
pictures without stains show that they also fail to form myotubes. Mir-181a is required
to down-regulate HoxA1l which in turn is a repressor of MyoD. The absence of mir-181
causes a repression of MyoD, resulting in a failure of the cells to differentiate.

3) miRCURY LNA microRNA Family InhibitorsC] microRNA family
0O OO microRNAO OOOOO OO0 O OO, Family inhibitord
humanJ mouse 10 4000 CI0 microRNA familyd OO OO0
[0 PS backbonelD (1 Power Family inhibitor(] OO0 10,

4) In vivo miRCURY LNA microRNA inhibitors0] OO0 OO OO
[0 OO OO0 microRNA inhibitor(] custom OO0 OO0,

[0 microRNA inhibitor[J fluorescein[6—FAM][J Ready—to—Ilabel
(unlabeled) OO0 OOOO OOOO HPLC OO0 OOO 5 nmolO
dried—down oligonucleotide1(]. In vivo inhibitor(] 10 OO OO
O ooood ooo 00 ooo 0og oooo.

5) miRCURY LNA microRNA Target Site BlockersCJ microRNAO [
0O 00O OO0 OO0DO0d oo O 0O antisense oligonucleotides
00. MicroRNALD 0OO0O0 OO0 000 00O Oooo 0dg
microRNA inhibitorD) OO0 OO0 OO OOOO OO. 0OO0O
microRNA OO0 OO OO0O0O OO 000 0Ood good. od
0O 000 000 0000 0O microRNAD OO0 OOOOO od
0. Target Site Blocker(TSB) 00 OO0 OO OOOOO OO0
000 0000 0bo bood. bd 270 OO 2800 Target Site
Blocker OO OO0 O OO.
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JO 27. LNA enhanced Target Site Blockers compete effectively with RISC for
microRNA binding site. Target Site Blockers are antisense oligonucleotides designed
to compete with microRNA/RISC by hybridizing to the microRNA target site of a particular
MRNA.

RISC
i m
Increased }I‘
tein level:
protein levels —p
— AAAA

No mRNA ;I‘

degradation

— AAAA

(00 28. Target Site Blockers stimulate translation of specific mRNAs by masking
the microRNA target sites. LNA enhanced high affinity target site blockers compete
effectively with microRNA/RISC for the microRNA target site. In addition LNA distribution
throughout the LNA/DNA mixmer ensures that the antisense oligonucleotide does not
catalyze RNaseH dependent degradation of the mRNA. As a result the TSB will cause
increased expression of the protein encoded by the targeted mRNA.
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OO0 OO0 RNAQ OO cDNA library [0

SMARTer® Universal Low Input RNA Kit for Sequencing

OO0 RNA(RIN 2-3), non-polyadenylated RNAC OO0 cDNA
library CJOJ

000 OO - 200 pg rRNA-depleted RNA(2 ng total RNA)

FFPEO LCMO OO OO0 00O OOO

5 00 3 OO0 OO complete transcriptome coverage

000 0O, mappability, ERCC correlation
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000 OOO(Next Generation Sequencing, NGS)O OO
transcriptomeJ]0 OO OO0 OO0 OOO RNA OO OOO O
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0000 0Od 0o oo 000 0oood gogd oog oo
0o ono.

SMARTer Universal Low Input RNA Kit for Sequencingl] OO0 OO0
000 OO0 00000 random primerD OO0 cDNA library
0000000, 00 00Od 0O 00 0O 2 ng total RNAC.
0 000 Ogo 5 00 300 good OO whole transcriptome
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correlation] O0JOO. OO transcriptome profilingC] cDNA library
000 20 00O O0oo 0oo@o 1. 00 O 0og gogo
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OO0 eDNA libraryD OO0O0 OO0 OOOOO.

Begin with Deplete Synthesize Amplify Remove Library
total RNA rRNA or first-strand cDNA by SMART preparation
of any quality enrich polyA* CcDNA using PCR adapters using a
RNA SMART N6 platform-
technology specific kit
L 1oL |
Day one Day two

00O 1. NGS Work flow for the SMARTer Universal Low Input RNA Kit for Se-

quencing

SMART cDNA [0 OO

Clontech1 SMART(Switching Mechanism At the 5' end of the
RNA Template) OO0 OO OOO0O full-length cDNAO OO0 O
00 0000 Oooo. 0 000 000000 0ooo000Derminal
transferase 110 OO Dtemplate switching D00 OOOO 1% strand
c¢DNAO 3 OO PCR adaptorl] OOOO0O OO ligation OO
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oo oo.

0 OO0 mRNA OO0 OO0O0O OO0 0ddd oligo dT primer
0O OO0 single cell OO0 OO OO0 SMARTer Ultra Low Input
RNA Kit for lllumina Sequencing-HV OO0, OO, OOO OOO
RNA(200 pg— 10 ng)] OO0 ¢cDNAD OOOO OOOO random
primer(modified N6 primer)] OO SMARTer Universal Low
Input RNA Kit for Sequencing(] OO0 2).

Yk Sheared rRNA-depleted RNA

. FORK 5"\ \N\N\N\N\NNNNNNNNNNN

5 — SMART N6 CDS primer
SMARTer Il A

Oligonucleotide First-strand synthesis

and tailing by RT

\4
o )0000( 5"\ \N\N\N\N\NANNNNNNNNNN
ook

Template switching
and extension by RT

Primer \4

i 5"\ A\ N\ N\NNANANNNNNANNNNN

%' /)OOOC/\)(
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Amplify cDNA by PCR
with PCR primer

A\

N Double-stranded cDNA I Rsal
| |
I I
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Rsal digestion

00 2. Synthesis scheme for SMARTer Universal Low Input RNA Kit for Sequencing.
First-strand cDNA is synthesized from sheared rRNA depleted RNA, using a modified
N6 primer called SMART N6 CDS (N = A, G, T, or C). When SMARTScribe Reverse
Transcriptase reaches the 5' end of the RNA, its terminal transferase activity adds a few
additional nucleotides to the 3' end of the cDNA. This non-template nucleotide stretch
anneals with the SMARTer Oligonucleotide, creating an extended template where the RT
continues through the Il A sequence. The SMARTer anchor sequence and the modified
N6 sequence serve as universal priming sites for cDNA amplification. Finally, amplified
cDNA is digested with Rsal to remove the adapter prior to sequencing.
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cDNA library 10

Human Brain Total RNA(Code 636530)0] OOOO0 OO0 O
SMARTer Universal Low Input RNA Kit for Sequencingl] (IO
O ¢DNA libraryd OOOOO. 300 ngd OO0 human brain RNA
0O 00000 OO0 ERCC(External RNA Controls Consortium)
control RNAC] OJOO. O O, 100 ngd DO Epicentre Ribo-
Zero(lllumina, Cat. No. MRZH116)0 OO OOOOO OOOO
rRNALC OOO0O. OO0 RNAD electropherogramCC] 200 bp OO
00 00O peakd OOOOO(OO 3, panel A).

Note: Epicentre Ribo—Zero OO OOOOO Clontech(www.
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00O 3. Yield and purity of input RNA and resulting cDNA libraries. Panel A. Human Brain

Total RNA (HBTR) was chemically sheared, spiked with ERCC control RNA (4 pl of a
1:1,000 dilution per 100 ng), and rRNA-depleted using a modified Ribo-Zero protocol for
lowinput samples. One microliter was analyzed using the Agilent 2100 Bioanalyzer (RNA
6000 Pico chip). Panel B. Three amounts of rRNAdepleted RNA (156 pg, 780 pg, and 7.8
ng) were used as input for the SMARTer Universal Low Input RNA Kit for Sequencing, and
1 pl of the resulting cDNA library was analyzed on the Agilent 2100 Bioanalyzer (High Sen-
sitivity DNA chip).

00 OO rRNADO OO0 RNAD ¢DNA OO0 OOOOO(156 pg,
780 pg, 7.8 ngld rRNA—cleared RNAL O total RNA 2 ng, 10
ng, 100 ng] OO OO COO0O). SMARTer Universal Low Input RNA
Kit for Sequencingd] OO OO cDNA libraryd OO0 RNA

SMARTer” Universal Low Input RNA Kit for Sequencing

000 Ooooo Doo bOoo 000 bdooEo 3. panel B). O
[0 cDNA library 1-2 ng[JJ Clontech(Z] Low Input Library Prep
Kit(Code 634947)0 OO0 llumina MiSeq OO OOOO OO
0000 library OOOCO0. OO libraryd OO OOO readd00
[ 84-87%[] mapped, unique mapped 77-79%[1(1, 15,0001 1]
0 0000 ODOO00O. 3 000 librarydd D rRNAD 2% OOOO0O (
0 1).

Table I: Sequence Alignment Metrics

Input RNA 156 pg 780 pg 78 ng
No. of Reads 27,043,029 25,247,363 16,991,089
Mapped to rRNA 316,377 360,696 324,628
(1.2%) (1.4%) (1.9%)
Mapped to Mito- 6,408,693 6,007,327 3,858,048
chondrial RNA (24%) (24%) (23%)
Mapped to RefSeq 16,863,730 16,158,298 10,977,858
(84%) (86%) (87%)
Uniquely Mapped 15,480,061 14,823,088 10,034,740
to RefSeq (77%) (79%) (79%)
Exons 6,464,355 6,185,920 4,256,916
(38%) (38%) (39%)
Introns 10,399,375 9,972,378 6,720,942
(62%) (62%) (61%)
Genes ldentified 15,140 15,574 15,697

O 1. Sequencing alignment metrics for three N6 libraries. cDNA libraries were created

using 156 pg, 780 pg, and 7.8 ng of rRNA-depleted human brain reference RNA and used
for sequencing. lllumina adapters and indices were added to 1-2 ng of each cDNA library
using the Low Input Library Prep Kit, and the cDNA samples were sequenced on an lllu-
mina MiSeq Platform with 1 x 50 bp reads. Reads were trimmed by CLC Genomics Work-
bench and mapped to rRNA and the mitochondrial genome with CLC (% reads indicated).
The unmapped reads were subsequently mapped with CLC to the human genome with
the RefSeq masking, producing mapped reads and uniquely mapped reads. The number
of genes identified in each library was determined by the number of genes with an RPKM
(read per kilobase of exon per million of reads) of at least 0.1. The number of reads that
map to introns or exons is a percentage of the reads successfully mapped to RefSeq.
Note: The 156 pg, 780 pg, and 7.8 ng of rRNAdepleted RNA correspond to 2 ng, 10 ng, and
100 ng of total RNA, prior to rRNA depletion.

SMARTer Universal Low Input RNA Kit for Sequencing(d] ~87%[]
00O mappabilityl OOOO, OO0 OO0 RNA OO0OOO0 OO O
000 OOodno Ooooo(Cad 4). 156 pg—-7.8 ngld rRNA-depleted
RNAO OO OO0 cDNA libraryOO OO OO0 OO Pearson
correlation datall OO OOO0 OOOOEO 4, Panel A-C). 156
pogd OOOOO OO0 00O 0000 00 000 RNAD OoOOo
000 OOd. 00O 00 00O RNAO OO0 00O correlation
plotC0 O0OOO O OO OO0 OO0 OO0 Oboo goodo
4, Panel D-F)

00 OO OO0 SMARTer Universal Low Input RNA Kit for
Sequencingd OO0 156 pgOO0 OO OO OO rRNA-cleared
RNALOD OOOO cDNA libraryd OO0 O OO0 OO 0OOO.
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OO 4. High reproducibility and sensitivity across a wide RNA input range. Scatter plots of expression (RPKM, read per kilobase of exon per million of reads) for cDNA libraries prepared

from rRNA-depleted human brain RNA. Panels A-C. Comparisons of pairs of cDNA library replicas (Replica #1 and Replica #2) created from 156 pg, 780 pg, and 7.8 ng of input RNA show
high reproducibility across a wide range of RNA concentrations. Panels D-F. Comparisons of cDNA libraries generated from pairs of RNA input amounts (780 pg and 156 pg, 7.8 ng and 156
pg, and 7.8 ng and 780 pg) show a high correlation, suggesting consistency across input levels. Axes are plotted on a log10 scale. Insets indicate the coefficient of correlation by Spearman
analysis (p) and by Pearson correlation (R).
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Slope = 0.84 Slope = 0.96 Slope = 0.88 Slope = 0.97 Slope = 0.89 Slope = 0.90
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0O 5. High reproducibility confirmed by ERCC analysis. The ERCC (External RNA Control Consortium) Spike-In Mix (92 transcripts) was chemically sheared and 4 microliters (1:1,000
dilution) was spiked into 100 ng of chemically sheared human brain total RNA prior to rRNA depletion. Two cDNA library replicates were generated with each of 156 pg, 780 pg, and 7.8 ng
of rRNA-depleted RNA/ERCC mix using the SMARTer Universal Low Input RNA Kit for Sequencing. RPKM of the ERCC transcripts was plotted against the attomoles per transcript spiked
in. The slope, R?, and the number of transcripts are indicated per replicate. Pearson correlation (R) values per replica set were determined to be 0.998, 0.999, and 0.992 for Panels A-C,
respectively. Axes are plotted on a log2 scale.

SMARTer Universal Low Input RNA Kit for Sequencingl] IO total RNAO OO0 OOOOO0 OO0 OOOO OO0 transcript coverage
0 OO0O0. 156 pg, 780 pg, 0O 7.8 ngd human brain total RNAL OO0 cDNA libraryd OO0 O OOOO body coveraged OO0
000 OD0O plotD OO0 O, OO0 OO0O0O 5 00 3 000 00O ODO(@O 6).
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SMARTer® Universal Low Input RNA Kit for Sequencing

Gene body coverage
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O 6. Uniform gene body coverage. Overlaid data comparing transcript coverage from cDNA libraries generated using 156 pg, 780 pg, and 7.8 ng of rRNA-depleted human brain RNA.

The x-axis represents gene length (RefSeq) normalized to 100%, where 0 is the 5'-end of each transcript and 100 is the 3'-end. The y-axis represents the read coverage relative to the
highest coverage percentile.
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0O 7. High correlation with gPCR data via MAQC analysis. Scatter plots were used to compare differential expression data obtained by sequencing cDNA libraries created with the
SMARTer Universal RNA Kit [106 pg HURR/159 pg HBRR (A), 530 pg HURR/790 pg HBRR (B), and 5.3 ng HURR/7.9 ng HBRR (C)] and quantitative PCR (qPCR) data available for HURR
and HBRR through the MAQC (MicroArray Quality Control) project (2). The slope and correlation (R) for the comparison line of expression ratio (in RPKM) and gqPCR ratio (in Ct) are plot-
ted for HURR and HBRR, in a log2 scale. The number of genes present in both data sets is indicated. HURR = Human Universal Reference RNA. HBRR= Human Brain Reference RNA.
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oooo
fieference Code 0ooo 0o
(1) Mortazavi, A. et al.(2010) Nat. Method's 5(7):621-628. 634938 SMARTer Universal Low Input RNA Kit for Sequencing 10 Rxns
(2) Jiang, L. et al. (2011) Genome Res. 21(9):1543-1551. 634940 25 Rxns
(3) MAQC Consortium (2006) Nat. Biotechnol, 24(98):1151-1161. 634945 \ARTer Universal Low Input RNA Library Prep Kit _10Rxns
634946 25 Rxns
634820 12 Rxns
634823 24 Rxns
634826 SMARTer Ultra Low Input RNA for llumina Sequencing — HV 48 Rxns
634828 96 Rxns
634830 480 Rxns
634936 SMARTer Ultra Low RNA Kit for lllumina Sequencing 100 Rxns
634947 Low Input Library Prep Kit 12 Rxns
634832 2 IFCs

SMARTer Ultra Low RNA Kit for the Fluidigm C1 System -
634833 10 IFCs
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Lentivirus Systems

Lentivirus Systems & Tools

Lentivirus Systems

- 00O ~10° IFU/00 00 00 000 000000 00 00
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O Tet-On/Off OO0 OOOO OOO(Lenti—-X Tet—On/Tet—Off
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OO(AcGFP1 OO DsRed—Monomer)d OO OO0 OO0 OO0
0o ono.

Gene of Interest

RRE cPPT MCS

Xfect

transfection Q

Lenti-X HTX
Packaging Mix

o9 <o~
‘%00 Lenti-X 293T cells

1. Collect virus after 48 hr
2. Transduce host cells

00O 1. 4th generation lentiviral packaging system. A lentiviral vector and the Len-

ti-X HTX Packaging Mix are cotransfected into 293T cells. High titer lentiviral supernatants
are ready for use 48 hr after transfection.
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00O 2. High infectivity of supernatants produced by Lenti-X. Lenti-X (Panel A) and
a packaging system from a competitor (Panel B) were each used to generate virus con-
taining a vector system for expressing the ZsGreenl fluorescent protein. 10 pl of superna-
tant from each system was used to transduce Hela cells. ZsGreenl-positive cells were
quantified by flow cytometry Lenti-X transduced the majority of cells, whereas the other
system transduced only a small percentage of the cells.



Lentivirus Transduction Tools

O0000o oo og
Lenti-X™ Concentrator
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Lenti—-X Concentrator(] OO0 OO0 OO OOOOO OOOd
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00 000 0o oodnD dOooodo 00O ogoo. Lenti-X
Concentrator(J Clontech(] Lenti—X Systems[] (0 OO0 O
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Add Lenti-X Concentrator
to clarified viral supernatant

\

* Store
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* Infect
targets
Incubate Centrifuge Collect
at4°C at1,500x g pellet and
for 30 min at4°C resuspend
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00O 3. The Lenti-X Concentrator protocol. Add Lenti-X Concentrator reagent to
clarified viral supernatant, incubate for 30 min to overnight at 4°C, and spin. That's it

3ml — > 304l
109-

10° 4

Titer (IFU/ml)

107 4

108

Before ) After

Total IFU: 3.8 x 107 3.4 x 107

00O 4. Efficient concentration with minimal loss. Lentiviral supernatant from a

pLVX-ZsGreenl vector was concentrated from 3 ml down to 30 pl using the Lenti-X Con-
centrator reagent, which reflected a 100-fold increase in viral titer. Measuring the total
amount of virus contained in each sample indicated that the resuspended pellet captured
90% of the virus present in the original sample. Samples were titrated using HT1080 cells
and analyzed by flow cytometry 48 hr post-transduction.

Ultracentrifugation OO0 OO OO

Ultracentrifugationd OOOO OOOO0O0O0O0 OOOO OOO
Lenti—-X Concentrator] OO0 OO OO OO0 OOOO0 0Ood
oo(my).

[J1. Lenti-X Concentrator vs. Ultracentrifugation

Feature Lenti-X Concentrator Ultracentrifugation
Easily Scalable Yes No
Equipment No Yes

Time Required ~1 hr 4 hr to overnight
Ease-of-Use ++++ +

Yield >90% >90%
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0O 5. The Lenti-X Maxi Purification Kit allows you to generate high yields

of purified lentivirus from crude packaging cell supernatants. The gravity col-
umn-based method (bind, wash, elute) is extremely simpleand effective, and preserves
virus infectivity much better than filter-based methods.
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Crude Flow Wash Elution

B Virus Yield (% of Input)

Purification qRT-PCR Fluorescence Ease

Method (RNA copies) (IFU) of Use
Lenti-X Gravity column 84.7 61.6 FRER
Vendor S Syringe filter 15.1 18.9 *x

OO 6. Lenti-X Maxi Purification Kit yields are far higherthan the yields of fil-

ter-based methods. Panel A. Virus contentin the indicated Lenti-X column fractions
was tracked using either Lenti-X gRT-PCR (RNA copies) or flow cytometry/fluorescence
(IFV) titration. The mean values from seven experiments are shown. Panel B. In a head-
to-head comparison, Lenti-X column purification recovers more virus than a filter-based
method.far fewer contaminating proteins at equivalent IFU than either sample prepared
from the filter-based systems.

OO 7. The Lenti-X Maxi Purification Kit
yields highly purified lentivirus. Equivalent
amounts of purified virus (1 x 10° IFU) prepared
using either the Lenti-X Maxi Purification Kit
(Lenti-X) or a filter-based system (Vendor M &
Vendor S) were subjected to SDS-PAGE and sil-
ver-stained. The Lenti-X sample clearly contained
far fewer contaminating proteins at equivalent IFU
than either sample prepared from the filter-based

systems.
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Instantly Test for Lentivirus
Lenti-X™ GoStix™
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Lenti-X™ gRT-PCR Titration Kit
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Lenti-X™ p24 Rapid Titer Kit
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[0 8. p24 is located in the lentiviral capsid and is one of 4 proteins encoded by
the HIV-1 gag gene.
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00O 9. Higher proviral content is associated with higher expression levels. Pro-
virus content in the genomic DNAs of HT1080 cells transduced at either high or low MOI
were determined using the Lenti-X Provirus Quantitation Kit. AcGFP1 expression levels
(MFI) were determined using flow cytometry. The figure represents data pooled from two
groups having either low-copynumber (<3; n = 8) or high-copy-number (>9; n = 7) provi-

ruses.
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HT1080 HEK 293 Hela
Cell line

Provirus copy no.

OO 10. Equivalent MOI in different cell types can result in different provirus
copy numbers. HT1080, HelLa, and HEK 293 cell cultures were transduced at equivalent
MOIs using a single lentiviral stock (100 pl). The provirus copy numbers in the genomic
DNAs of the transduced cell populations were determined using the Lenti-X™ Provirus
Quantitation Kit.

Inverted PCR OO provirus 10 10
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0 OO0 DOOOO 00 proviral insertion junctions OO invert
PCR(IPCR) OOOO(OO 11). OO0 low—copy—number [0
000 OO PCR OO(~150 bp)td DOOOOMO, mixed polyclonal
populationsJJ[J 100 ~ 500bp CICJC0 OO PCR OO ‘smears’
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Copy no.

0O 11. Proviruses amplified by inverted PCR correspond to gPCR copy number.
Provirus copy numbers were determined for genomic DNA purified from 106 stably trans-
duced HT1080 cells representing either individual clones (Lanes 1-3) or polyclonal popu-
lations (Lanes 4 & 5). The DNA samples were also subjected to inverted PCR analysis to
amplify individual provirus junction sequences using vector-specific primers (1). NTC = no
template control.

Note: Not all proviruses can be amplified with this method.
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Lenti-X™ Accelerator
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Negative Lentivirus +
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OO 12. Lenti-X Accelerator provides high transduction efficiency in a 25 min
protocol. Lentiviral transduction of HT1080 cells was carried out for 5 min with Lenti-X™
Accelerator beads after a 20 min incubation to bind the beads to the virus—and for 5 min
or overnight with Polybrene. After the cultures were grown for an additional 72 hr at 37°C,
the number of transduced cells was determined by flow cytometry.
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00O 13. A magnetic separator is includ-
ed with the Starter Kit.

Oooo odo oodo
Viral Receptor Boosters

- 00 0000 00 - 00000 04 celld viral receptor OO0 OO
- J00g ooono

00 000 00000 0oooo oooo 0ooo oo 0o. oog
00 00 0DOoO 3 000 0DDoo@ooooog, ooooo, 0
Ooooooyo 00 00D oo 0ooo 0oo 0o oo oog
0. 00O 000 oo Jooo goooo oooo ooog oog
OO00O0. Clontechd Viral Receptor Booster OO OO OO0 O
0O 0o ood oo ogb oo goood goooo gdo
oooo O oo.

Viral Receptor Boosters(] (1]

Viral receptor booster[] exosome-like vesicles (1] microvesicles[]
00 000 0Odd viral receptor proteinl] OOOO0 OOOOO
(00 14). OO OO OO0 D000 000 OO0 ooogoo O
000 ooo oooo.

1. Target cells lack
receptor

&

2. Receptor Boosters
are concentrated

receptors on
* exosome-like
particles

3. Receptor Boosters
fuse with target

>

Booster treatment
increases infection

00O 14. The principle of Viral Re-
#_ f\ ceptor Booster technology.
..‘.\.:"J Viral Receptor Boosters are concen-
,{ = /0 trated exosome-like vesicles that are
Y —J applied to target cells prior to infection
with virus. Booster treatment increases

the cell surface density of the receptor
recognized by the infecting virus, thus
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the concentration
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efficiency
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increasing transduction efficiency. Us-
ing this technology, for example, you
can coat human cells with the ecotropic
receptor (which is otherwise absent),
enabling them to be transduced with
ecotropic retrovirus or ecotropic lentivi-
rus.
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00 15. Viral transduction of human cells with ecotropic lentivirus following Unknanim fram all threa libraries
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0O 16. Ecotropic Receptor Booster aides transduction of ecotropic lentivirus. Lo oo
Panel A. Usually, it is not possible to infect Jurkat cells, h(MSCs, or NHNPs with ecotropic Code ood od
pseudotyped lentivirus. However, pre-treatment of these cell types with Ecotropic Re- 632164 Lenti—X Expression System each
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00O 1. Entry Points for Transfection. Adult fibroblast cells can be transfected or
transduced via several methods (e.g. recombinant virus, plasmid, protein, mRNA, small
molecule and miRNA) with a combination of transcription factors including KLF4, SOX2,
c-MYC, NANOG, OCT-4 and LIN-28 to reprogram the cells to a pluripotent state. iPS
cells can then be differentiated to a myriad of cell types through growth factor addition
and/or transfection of selection markers driven by cell type specific promoters. Stem cell
derived cell types such as cardiomyocytes, adipocytes, neural cells, pancreatic b-cells,
and hematopoietic progenitor cells provide researchers with relevant models for their
experiments.
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OO 2. Fibroblast Transfection with TransIT-mRNA. The TransIT-mRNA Trans-
fection Kit was used to transfect BJ human neonatal foreskin fibroblasts (A) and MRC-
5 human lung fibroblasts (B) with a pseudouridine and 5mC modified based GFP mRNA
(Trilink Biotechnologies, Inc.). Transfections were performed in 12-well plates using 1-3
ul of TransIT-mRNA Transfection Reagent and mRNA Boost Reagent to deliver 1 ug
of RNA (1:1:1, 2:2:1 and 3:3:1; reagent: boost: RNA ratio). Cells were assayed 18 hours
post-transfection on a Guava HT easyCyte flow cytometer. Toxicity was measured using
propidium iodide stain (black line).
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A

0O 3. High Efficiency Transfection and Electroporation of Human iPS Cells.

The TransIT-2020 Transfection Reagent was used to transfect 0.5 x 10° iPS cells with
a ZsGreen expression plasmid (Clontech) (A). Transfections were performed in 6-well
plates using 7.5 pl of TransIT-2020 Transfection Reagent to deliver 2.5 ug of DNA (3:1;
reagent: DNA). The Ingenio Electroporation Kit was used to transfect 2 x 10° iPS cells
on the Amaxa Nucleofector Il Device (B). Cells were electroporated with 8 ug ZsGreen
expressing plasmid (Clontech) in 100 ul and plated in 6-well plates at 0.33 x 10° cells/
well. Cells were visualized 24 hours post-transfection and imaged at 4X objective with
an Olympus IX71 Inverted Microscope. Images were acquired using phase contrast and
green fluorescence. Cells were assayed 24 hours post-transfection on an Accuri Cytom-
eter. The histogram shows untransfected cells (black line) compared to cells transfected
with plasmid (green line).
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OO 4. Plasmid DNA Delivery to iCell Cardiomyocytes using TransIT-LT1. Panel
A illustrates high efficiency transfection of a GFP encoding plasmid. iCell Cardiomyocytes
were plated at 20,000 cells/well in a 96 well tissue culture plate coated with 0.1% gelatin.
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After allowing the cells to recover from thaw, cells were transfected with 100 ng/well of
PMAXGFP(Amaxa) using TransIT-LT1 Transfection Reagent with a 2:1 (reagent:DNA) ratio
according to the manufacturer’s instructions. Fluorescent images were taken 3 days post
transfection.

Panel B is a schematic of agonist binding inducing G protein (Gs) mediated activation of
adenylyl cyclase which converts ATP to cAMP. The second messenger is able to bind to
protein kinase A (PKA) and lead to phosphorylation of the cCAMP response element-bind-
ing protein (CREB) protein. Upon translocation to the nucleus CREB is able to bind the
cAMP response element (CRE) and initiate expression of the luciferase reporter.

Panel C illustrates cAMP induction measured via a luciferase reporter plasmid. iCell
Cardiomyocytes were plated for 5 days and subsequently replated using 40,000 or 80,000
cells/well in a 96 well plate pre-coated with gelatin. Three days post-replating cells were
transfected using TransIT-LT1 and the CRE-luciferase reporter plasmid pGL4.29 (Prome-
ga). After 18 hours the cAMP pathway was induced using 10 mM isoproterenol for 6 hours.
Luciferase activity was measured using the Promega Dual Glo Luciferase Assay. Data is
normalized to the control reporter plasmid pGL4.75 (Promega).
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00O 5. Efficient siRNA-mediated Gene Silencing by TransIT-TKO in iCell Car-
diomyocytes. Panels A and B show the effect of GAPDH-targeted siRNA on GAPDH
(targeted) and HPRTL1 (non-targeted) mRNA expression, respectively. iCell Cardiomyo-
cytes were cultured for 7 days in a 12-well cell culture plate before transfection with either
control (scrambled) or GAPDH siRNA (sense: GCUCAUUUCCUGGUAUGACUU; antisense:
GUCAUACCAGGAAAUGAGCUU) using TransIT-TKO (3 - 5 pl/well). 72 hours post-trans—
fection the GAPDH and HPRT1 (non-targeted) mRNA levels were measured relative to
18s rRNA levels and normalized to the mRNA levels obtained following transfection of the
control siRNA in each experiment. The bar graphs show the mean with standard error of
the mean (SEM) of 3 independent transfection complexes
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00000 0oodo 0o dodd 0o gddd gododd goodd
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00000 O0OoOdO electroporationCd transfectiond0 10



Transfection OOOO0 OOOOOO0O0O ODOO0O OOOOO0O OO

00000 iPs OO 000 iPS OO0O0O 000 OO0 00000 O ugog
000 00 000 0000 00040 dd. Plasmid OO0 OOOO

000 OO0 000, OO0 mRNA transfection OO0 OO0 O Code oogd oad
O0O00 OO0O0 00O 0gog 0ooo oo ooog. god oogog MIR 6000 TransIT-X2 Dynamic Delivery System 1.5 ml
O000 000000000 o0 0000 0000 000 oo o MIR 2300 TransIT-LT!1 Transfection Reagent 1 ml
00000000, 000 000 000 000 000 0000 00 MIR 5400 TransIT-2020 Transfegtion Reagent Iml

: MR 2150 TransIT-TKO Transfection Reagent 15 ml
00D Doob Dood 0bod 0o DO transfection DUU U jroses TransIT-mRNA Transfection Kit Loml
ooo oo. MIR 50111 Ingenio Electroporation Solution 2500
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Transfectiond [ -

TransIT-X2™ Dynamic Delivery System

Versatility  — Plasmid DNALI siRNAC) OO 0O Code ooo u[=
. . MIR 6003 0.3 ml

- 0000 ooo ooog oo od A
Efficiency o VIR 6004 e
Technology - Polymeric Delivery LI L0 L0 00 MIR 6000  TransIT-X2 Dynamic Delivery System 1.5ml
MIR 6005 1.5 mIx<5
MIR 6006 1.5 mI><10

TransiT-X2™ Dynamic Delivery Syatom

MO e
FroaStyle™

[0 1. TransIT-X2™ Dynamic Delivery System

Enables superior gene expression in a variety of cell types. The TransIT-X2™
epdhalial) 3 Lipofectamine® Dynamic Delivery System and Lipofectamine® 2000 Transfection Reagent were used
8 to transfect plasmid DNA encoding luciferase into 30 different cell types at three
reagent-to-DNA ratios. Luciferase expression was compared at 24 hours post-
transfection using a standard luciferase assay. Head-to-head comparisons illustrate
superior or equal luciferase expression using Trans|T-X2 in 26 of 30 cell types; 11 cell
types had expression levels 2-fold higher than Lipofectamine 2000 (denoted with 1).

2 Ol types with +2 ok Meolernse SaDressom 1 Deasd-30-Tmnd COmpanmons
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Cloning OO OO0

Cloning 101 IO

TA cloning[] In-Fusion cloning1L]

Cloning OO

00 0OdOd gddd vectord OO cloning OO0 OO0 ODOOOO OO OO O OOOO OO0 000000 Ooooo gd. oooo oo
0O 0O 000 0™ cloningd OOOO OO OO0 DOOO OO OO, ODO0O0O 0000 0000 OO0 vector 0 directional cloningl [
00 In=Fusion cloningl] OOO0O OO O OOOO OO0 O OO OO0, O cloning OOOO0O OOO0OOO OO DNA OO RNAO OO O O
O, OO0 OO0 OO eDNA OO, PCRO OO DNA OO OO OO OO insert DNAL OO OO O0OO OOOO. O OO0OOO OOOO TA
cloning O0(p31), JOOOO OO0 OOOO cloning OO(p33), DO OO In—Fusion cloning(p35)C IO, cloning OO0 OO0 OOOO
(Agarose gel I, DNA O, cDNA OO (p39), PCR, colony PCR [0)[ OO0 OOOOO OO

Cloning O Insert DNACI 00O Vector (1]

31000 dA taiingd OO0 PCR OO0 DOO DOOO.
TA Cloning 0000 OO0 0000 dAD 0000 000 0000. 31000 dT0 0000 00 vectord OOOO,
00 000 000 O O0.

OO0 / Ligation DNA OO0 000 0000 0000 oood, DNA OO 000 000 00000 oooo.
00 00 Oooooo 0ooo ooo 00 000 goda. 00 0, 000 0000 0oo ooo og
In—Fusion Cloni Vector(] 00 15 based JOO0 OO OOO PCR primerd 00 vectord O OO OOOO vectorD OOOO OOO
n-rusion Clonin
9 target DNALI OOOO. OO vector O OO0 OO O0OO OOOO. PCRO OO0 linear OO0 OOOO.

| 1. O Cloning OO0 OO

Transformation
DNA Fragments
Restriction Enzyme | Target DNA Linearized vecter® (C%rz:):r:in%(zus)
BamH | -
*2| & DNA Modifying -Restriction site & 5 GATC + @
(Linker adding,Blunt end, Hind 11l .
Dephosphorylation) S GAGG

o =
Colony PCRE 0|&st
% Circular Vector® H|3t&4 HTt £, gel extraction, dephosphorylationAlZ!

cDNA Library Insert check

O

Target DNA T vector
- 5%% DNA UH:__}O" ) — ) o
b 3 ' + Hi2F & Plasmid DNA £&
.
PCR .
Genomic DNA ‘
Target DNA 24
Target DNA * Sequencing
g 5 X In-Fusion HD * Protein Expression
—In-Fusion Primer= Enzyme Premix [ * Gene Delivery
Total RNA Reverse Transcription PCR&E @ [ * Viral expression
or mRNA (cDNA &) et 10 e * in vitro Translation

[ 1. Cloning OOO flow chart
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TA Cloning

TA cloningJ [ In-Fusion cloning

Tag DNA Polymerase[] [1[1 PCR OO0 OO0 PCR OO0 30O deoxyadenosine(dA) 1 base L. TA cloning] 31000 deoxythymidine(dT)
1 basel OO0 T-vector] PCR OOOOO dA 1 basell DOOOO OO0OO OO OO0, OOOO cloningd O OOOO (insert DNA 500000 OOOO

ooooo).

[OOOO)]
1. Insert DNA [

0 PCRO OO OO (TaKaRa Ex Tag OO0 O0)

10 > Ex Taq Buffer IMg** plus?] 50

dNTP MixturelJ 2.5 mML 4 [ 0 200 pMD
primer 1 0.2—~1 pM Tfinal conc.d
primer 2 0.2—~1 uM [Ofinal conc.0
OO DNA [J500 ng

TaKaRa Ex Taq 125U

dH,0 up to 50 O (OO0 tapping)

981 10 sec.

551 30 sec. ] 30 cycles

720 1 min/kb

O PrimeSTAR OO0 OO o PCR OOO 300000 dAO OO0 O
0 oog ooo oood,

O Agarose geldd OOOOO0O ODOOOO OOOO.
=00000 single bandd OOO OO OO 02. T vectord
ligationld OO COOO.
=Primer dimer(] JOOOO bandD) OOOOO0 OOOO OOO
O O agarose gelJOJO OO DNA OO0 bandd OO DNADO
oooo.
[0 000 geldO DNALD OO0 (TakKaRa MIiniBEST Agarose Gel
DNA Extration Kit).
0 OO0 DNAO insert DNA OO0 OO.

2. T-Vector[] Ligation

Mighty TA-cloning Kit OO OO
0 000 tubed OO OOOO OOOO.

dH,0 30
pMD20-T Vector 10 150 ngl
000 PCR OO Onsert DNA CJ0O0 10

[ Ligation Mighty Mix(d 5 O OOOO OOO0 OO,
[0 16000 30 OO incubation 1.

3. OO0 (Transformation)

E. coli HSTO8 Premium Competent Cells OO OO

0 HSTO08 competent cell 100 OO OO OO0 OO OO0 OOO
000 0O 0O, 14 ml tube OOO(vortex C10]).

O Ligation OO 0O 10 OO OO0 OOOO 30 OO OOOO.

0 42000 4500 heat shock O, OO0 1~2 OO OOOO.

0 00O 3700 OOO0O sOC mediald OO 1 OO OO0 OOOO.

0 370 shaking incubatorJ 100 OO0 (160 ~ 225 rpm).

[J LB plate(LB+Amp+X-Gal)[J OO spreading L, 37000
00 oo oooo.

[0 Blue/White colony (110 O] white colony (11010,

0 E.coli IM1090] OOOO OOO Ampicillin, X-Gal, IPTGO O
00O LB plated spreadingd. 37000 OOOO OO0 Blue/
White colony 1000 OO white colonyd OO,

4. Insert Check PCR

EmeraldAmp PCR Master Mix OO [0
0O PCR OOOO OO,

EmeraldAmp PCR Master Mix[2 > Premix[
Forward Primer

Reverse Primer

dH,0

250
0.2 pMI final conc.]
0.2 M final conc.]
up to 50 OJ

O Plate 0O colonyd tip) OOO0 OO0 OOOO OO PCR O

00O boood odono

98[1] 10 sec.
551 30 sec.
7200 1 min/kb

30 cycles

[0 PCR OO OOO agarose gel OOOOO insertd OO,

5. 00O, Plasmid OO

0 OO0 plasmidd OOOO colony
00 0o oo oooo

2 ml LB(+Amp)0000 OO

[0 Plasmid DNAO OOOO(TaKaRa MiniBEST Plasmid

Purification Kit).
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Cloning OO OO0

“ PCR OO OO PCR OO OO0 OO

PCR DNA Polymerase] OO 2000 OO0 OO O OO. Taq
DNA Polymerasel[d CIC1C0C Pol IC0(family A) OO Pfu
DNA Polymerased] 0000 ald(family B) COOO.

Pol I O DNA polymerase] Pol | O OO0 OOO PCR O
O(TaKaRa Ex Tag O)0 OOOO OOOO 30000
deoxyadenosine (dA) 1 based] OOOO. OO0 OOO PCR
000 OO0 TA cloningd OO0 O O0O.

00, all DNA polymerase] OO0 PCR OOOO OOOO
000 OO0 31-5Jexonuclease OO0 OO0 OOOO0O OO
0, OO0O0O TA cloningd OO0 O OO. OOOOO PCR O
00 TA cloningd OO0 OOOO 30000 dAO OO0 O
ooo go.

OOOodod TA cloningdl OO Mighty TA Cloning Kit
(Code 6028)0 ald DNA Polymerase] OOO OO0 O

T-Vector] LJCI0]

TA Cloning Kit (OO 2 OO T—vector[] T—Vector pMD20
O T-Vector pMD19(Simple)] OO OOOO Od. OO OO
0O O Blue/White OO0 OO0,

T—-Vector pMD19(Simple)J pUC1900 OO multicloning
sitel] OO OOOO0O DOOO OOOO0O OO0, cloning O
insert OO OO0O0 ODOOO 0000 OO OOOO.

5 kb OO0 PCR OO Cloning

0 000 PCR OOG kb OO)O OOO TA cloning OO O
U000 00O, 0000 cloningd OOOO. Mighty Cloning
Reagent Set(Blunt End)(Code 6027)0 OO0 OOOOOO
0000 OO0 o O oo,

O TA cloning OO Mighty TA-cloning Reagent Set for
PrimeSTAR(Code 6019)0 OO0 OO. O OO(Code 6019)1
0 OO00000 00 00 PCR DOOOO 30000 dAD OO
OO0 OO A-overhang mixture] OO0 OO0 OO0 OO0

TA cloningd OOOO.

PCR OO OO e adl

(family A) (family B)
ooooo dA IZIDl lalaln
3 0o (TA Cloning 1)

TaKaRa Ex Taq

TaKaRa LA Taq

TaKaRa Taq PrimeSTAR
ooo MightyAmp OO0 ooo

EmeraldAmp

SapphireAmp

SpeedSTAR

Ori

T-Vector pMD20
02,736 bpO

Amp'

lacz

Multi-cloning site

[OOOOOOod]

oo Code ooo oo
6028 Mighty TA-Cloning Kit 200
6019 Mighty TA-Cloning Reagent set for PrimeSTAR 20 O

TA Cloning Kit [J T vector
3270 T-Vector pMD20 10
3271 T-Vector pMD19 (Simple) 10
9128 E. coli HSTO8 Premium Competent Cells 1 Set (100 O = 100

00000 Competent cells 9052 E. coli IM109 Competent Cells 1 Set (100 O > 100
9057 E. coli DH5a Competent Cells 1 Set (100 [0 = 100

Insert Check PCR RR300A EmeraldAmp PCR Master Mix 160 O
RR310A EmeraldAmp GT PCR Master Mix 160 O
5003 Agarose LO3 "TAKARA ¢ 100 g

ooood 3422A 100 bp DNA Ladder (Dye Plus) 500 O (100 [O)
3403 A-Hind Ill digest 100 O
9760A TaKaRa MiniBEST Plasmid Purification Kit 50 O

DNA OO 9761A TaKaRa MiniBEST DNA Fragment Purification Kit 50 O
9762A TaKaRa MIiniBEST Agarose Gel DNA Extraction Kit 50 O
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OO0 / Ligationd L0 Cloning

00O DNA OO0 OO0 plasmid vectord OO OO cloning OO0 OO0 ODO0O0O0 00 000 00O OOOO.
OOO00O0 OOOOO T4 DNA ligase(DNA Ligation Kit) OO cloningl) OO OO0 O0O.

[COOO]
1. Insert DNA (O (OO DNA OO 00O)

() OOOOO OOO DNAO cutting
00O DNA OO0 O0OO0O 0odo god g, odgo plasmid
vector[] cloning OO0 OO OOOOO OO,

OO0O0 Hind IO BamH 10 OOO double digestiond [
O oooo boood.

DNA (=10)
Hind Il 10
BamH | 1d
10 x K buffer 20
dH,0 up to 20 O (OO tapping)

0 370 00 100 OOoao.

[0 Agarose gel OO OO0 OO0,
0O OO0O0 00O 0ddo 0ddyd loading bufferl OO0
oooooo.

0 OO DNA OO0 OO0 gelD OOOO.
0 DNAO OO0 OO0 04, uv OO0 OOod bad.

[0 000 gelddD DNAL OOOO(TaKaRa MiniBEST Agarose Gel
Extration Kit).
[0 OO0 insert DNA OO DAIC OO

(b)y PCRO OO OO

Vector[1[1 ligation(] OOO0 0000 OOOO insert primer] 50
00 00”000. O primerd OOOO insert DNAC PCR OO0,
"0000 00O + 51000 3 base O nucleotide D0

TaKaRa Ex Taq Hot Start Version(d 110 O
O PCR OOOO OOO O OOOO.

10 » Ex Taq BufferiMg®" plusl 50
dNTP MixtureIdJ 2.5 mMI 4 [0 0 200 pMmI
0.2~1.0 puM Ifinal conc.]
primer 2 0.2~1.0 M Ifinal conc.]
DNA 1500 ng
TaKaRa Ex Tag HS 125U

primer 1

dH,0 up to 50 O (O OO tapping)

] 30 cycles

981 10 sec.
550 30 sec.
7200 1 min/kb

0 00000 0000 DNA OO0 00 000 0000,
(000 00 0000 00)

OO PCR OO 020
Hind Il 10
BamH | 14d
10 > K Buffer 20
dH,0 up to 2000 (J OO tappingd

0370 00O 100 OOdo.

0 OO0 geldO DNAO OO OO(TaKaRa MiniBEST Agarose Gel
Extration Kit).

0O OO0 insert DNA OO0 tAIO OO

2. Vector plasmid] 00O

0 004 plasmid vector (circular)J cloning OOO0 OOOO0 OO
00 000 lineard OO.

Plasmid DNA 007 1 gl
Hind 1l 10
BamH | 10
10 > K Buffer 20
dH,0 up to 20 O (O OO tapping)

0 370 00 100 OOooo.
0 OOobOOdoo DNAO OOd.
0O TE Buffer (20 OOO)0O OOOO plasmid DNA OO 1BI0 100,

0 0 000 00000 insert DNA OO0 plasmid vector[d linearC]C0 [

000 lineard O vectorO self-ligationT JOOO OO OO0 OO OO
0o oood.

0000 O0O0self ligation 00

00000 OO0 plasmid vector 1—20 pmol
Alkaline PhosphataselBAP] 0.3—0.6 U
10 =< BAP Buffer (11010 50
dH,0 up to 50 OJ (OO tapping)

&
37—650 00O 30 OO OO

1

Phenol / Chloroform / Isoamyl alcohol (25 : 24 : 1) OO (20)
1

Chloroform / Isoamyl alcohol (24 : 1) 0 (1)

€1

oo oo

1

TE Buffer (20 O CO)0 OOOO plasmid DNA OO [IBIO COIC.

O5-00000 00000 CIAP(Calf Intestinal Alkaline Phosphatase)
0 00 000o 0oooo, booooo 00000 oooooo
BAP(Bacterial Alkaline Phosphatase)] OO0 CJOOO.
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3. Insert DNALI linear plasmid(] ligation

DNA Ligation KittMighty Mixdd OO0 OO
0 0000 0ooo.

Insert DNA C101 AL 25~250 fmol
Plasmid DNA 00 B[] 50 ng25 fmoll
Ligation Mix 750
dH,0 upto15 0

0 1600, 30 O OO (OO 2500, 5 O OO)dd.

4, O0O0O0O (Transformation)

E. coli HST08 Premium Competent CellsCt] OO OO0 OO

0 HSTO8 competent cell 100 OO0 OO OOO OO OO0 OO0
000 OO 0O, 14 ml tube OO0 (vortex CIO).

O Ligation 0O OO 10 OO OO0 OOOO 30 OO OOdO.

O 42000 4500 heat shock [0, OOOO 1~2 OO OOOO.

0 00O 3700 OOOO SOC medial OO 1 OO OO0 OOO0O.

[0 370 shaking incubator(J(] 1000 (O (160 ~ 225 rpm)[IC].

0 LB plate(CD 0 OO)O OO0 spreading 01, 370000 010
oo oooo.

5. Insert Check PCR
3100 Z4.Insert Check PCRI (1
6. OO, Plasmid OO

3100 05.004, Plasmid OO0 OO

u ooon o

Q
A

O

Ligation(JO0 OO0 OO0 OOOO OO OOO O
oo odo?

= Ligation 000 OO0 01071,

= DNA O0O0O0 Osak OOO OOO ligation OO0

00o00. OO0 000 00d OOOd ammonium
acetate[] ligationD OO OO0 OO OO0, OO
0 000 00 OO0 0o ooo oggo.

= DNA 00 kitD 0000 00, 0000 0000 O
000 OO0 0000 ligation OO0 OO O OO.
= [0O0OOcohensive endd IigationEI OO DNA OO

(vector+insert DNA)J] 60~65000000 2~3 O OO
incubation [, (100 OO0 OO0 OOOO Ligation

Kitd O OO0 000 Odo OO, ligationd OO
[ DDDDcohensiveendD OoOo0 Ooood gooo
000 oooo od.

00 0000 ligation OO0 OO0OOO OO OO00OO
DNA OO0 OO0 OO0 00 oood.

0O OOd cloningd OO0 COO?

O OO0 ligation OO0 OOOO OOO OO. TakaRa
DNA Ligation Kit LONG(Code 6024)C1 [0 [ ligation
0 OOO0O0O 0d, 10 kb OOO ligation™D OO OO
O OOOd. 00 insert DNAC OO0 plasmidd [
0 00O O 0o (4O, 10 kb OO OmOdo ood
000 OO 000 Oodo, 0oogoogd plasmid
0O OOOO 0oood, 0oo coene OOOO OO
O0O0. 000 0000 O OOod bNAO OOod
0O 00000 O OO E.coli HSTO8 Premium Competent
Cells(Code 9128)[1 OO OOOO.

[OOOOOoo]
oo Code ogn oo
1060A Hind Il 10,000 U
Oooo, 0000 1010A BamH | 10,000 U
2120A Alkaline Phosphatase [E. coli C75[ 50 U
2250A Alkaline PhosphataselCalf intestinel 1,000 U
PCR RROO6A TaKaRa Ex Taq Hot Start Version 250 U
6023 DNA Ligation Kit OMighty MixJ 1 Kit
Ligation, 00010 6024 TaKaRa DNA Ligation Kit LONG 1 Kit
9128 E. coli HSTO8 Premium Competent Cells 1 Set (100 [0 > 100
9052 E. coli IM109 Competent Cells 1 Set (100 O > 100
5003 Agarose LO3 ITAKARAL 100 g
oood 3407A 100 bp DNA Ladder 500 OO0 100 OO
3403 A-Hind Il digest 100 O
9760A TaKaRa MIniBEST Plasmid Purification Kit 50 O
DNA OO 9761A TaKaRa MIniIBEST DNA Fragment Purification Kit 50 O
9762A TaKaRa MIniBEST Agarose Gel DNA Extraction Kit 50 O
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In-Fusion Cloning

TA cloningl

Clontech In-Fusion Cloning OO In-Fusion OO0 OO0 DNA OOOO OO 15 based OOOOO fusion OO cloning OO OOOO. O0OOO
vectord OO OO0 OOOO cloning OO OO0 OO vectorD OO0 O OO0, 00O OO0 OO0 0000 00O, 00000 000 OOoO0OO od

0 00 cloning) OO,

uod do

Insert (], cloning I, vector OO0 OO directional cloning
00 0000 O OO(50 bp~15 kb) O OO0 cloning L0
100 0000 OO DNA OO0 OO0 cloning OO

In-Fusion OO OO0 OO 15 O

00 Clone

O In—Fusion OO DNA OO0 OO 15 based C1COC
0O 0000 fusion OO0 OO0 vectord cloningd [0
0O OO 15 base OO OOOO OO0 OO0 primerd
00 O0OoO PCR OOOO.

0 0000 OO0 OO inverse PCRO OO linear vector(
OO0d, OO0 PCR OO0 In—Fusion OO0 DOOO.
" 00000 000 OO0 0000 spin column OO0,

single band[] C1CJC0 Cloning Enhancer CICC1C O
ooo.
O In—Fusion OJO(5000, 15 [0): directional cloning O

[0O00O]
(OO0 00000 000 000 0oooog ogo ggo)

1. Linear Vector O Insert DNACO O
0O O0O0O0O vector™ cloning OO0 OO0 DOOO OO OO
inverse PCR[ vectord IO, : linear vector (1 DAL

[0 Insert DNAC PCR 000 OO0 In=Fusion Primerd 00

Insert DNAO OOO0O OO

Forward Primer Ooo0od primer OOOO

5- NNNNNNNNNNNNNNN ———

Vector (1100 —
, 5= NNNNNNNNNN NNNNNNNNNN -3’
500000 3 NNNNNNNNNNNRRN WNNNNNNNNNN:-S’
_ BUNNNNNANNAT
«——NNNNNNNNNNNNNNN -5
Forward Primer Reverse Primer
Vector (J01C) 5~ NNNNNNNNNNNNNNN ——
OO0 00 - NNNNNNNNNNNNNNN NNNNNNNNNNNNNN -3’
3-" NNNNNNNNNNNNNN PINNNNNNNNNNNNNN 75
«——NNNNNNNNNNNNNNN -5
Forward Primer Reverse Primer
Vector OO0 5= NNNNNNNNNNNNNNN ——

_—
yoooaoo 5’-._‘NNNNNNNNNNNNNN::I&N.NAI\INNNNNNNNNNNNNN_“-3’
3= NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN -5

-
«——NNNNNNNNNNNNNNN -5
Reverse Primer

-
00 000 15 00 00 0000
0 ooooo.

In—Fusion 100 O DNA OO OO 15 base] OO OO0 OO
fusion OO0, OO0 insert PCRO OO0 O OOOO primerd 5
004 linear vector OO OO0 OO0 15 based OOOO OO O
OO0, OO0 000 00 linear vector 0 OO0 OO0 In—Fusion
Primer(] OO0 OO, OOO In—Fusion Cloning IO TA Cloning
0O 00O OO0 OO0 A-overhangCl OO0 OO OO0 OO OO OO
O PCR OO OOO A-overhang) OOOO OO0 O0O.

O Insert DNAC PCR OO OO.
CloneAmp HiFi PCR Premix(] OOO0O OO0

CloneAmp HiFi PCR Premix 1250
FW Primer/RV Primer 0 0.2—~0.3 uM
oo <100 ng
dH,0 upto 2501
9801 10 sec.

550 5 sec. (O 15 sec.) DD] 30 — 35 cycles
7200 5 sec/kb

u Primer OO0 OO0 OO0

000 In—Fusion primer OO0 OOO
(In—Fusion Primer Design Tool)O COOOOOO.

000000 0000 00 Clontech OOOO OO

] In-Fusion cloning
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2. Agarose gel JOOOO0OO PCR OOOO OO

0 00000 OO0 000 000 OO0 insert DNAO OOOO

= [O0O0O0O PCR OO0 OOO OOO

— 00O bandO OO NucleoSpin Extract 110 OO0
spin column OO OO.

- [O0O0O OO bandd PCR OOO OO -
— Cloning Enhancer 11 [
PCR OO 50
Cloning Enhancer 20
030,150 - 800,150

O Insert DNA OO IBIO OO

3. In—-Fusion Cloning 10

4. JOOOO0O gooo
Stellar Competent Cells(Code 636763)J[ E. coli HSTO8
Premium Competent Cells (Code 9128) [ CICIC1C D010 1<10°

cfu/0 plasmid DNA 00 competent cell OO0 OO0

5. Insert Check PCR, O, Plasmid OO

Insert check PCRO 310000 OOOO.

Fragment 2
Fragment 1>/\ A«'

@

00004 colony O
Positive 00 OO0 OO

415

Fragment 3 7/10

)z

5 > In-Fusion HD Enzyme Premix 20
Linear Vector JAT x O SOD%BDD In-Fusion Cloningd) 0O multi-fragments cloningd OOOO0 OO0 O OO. O
00/ CE OO0 O PCR OO 0BD y O oo oog 1 k!a[l DNA 000 In-Fusion HD Cloning KitdD OO0 (:-It-)ninglj 0, colony PCR
ooo. O insert) 000000, 100 clone O 70 clone positive cloneJO OO O
dH,0 upto 10 OJ ooo.
oOooo
Code oogd oo
CE® NS™® Cell® PCR O
639642 In-Fusion HD Cloning Kit w/Competent Cells” 10 rxns o}
638909 In-Fusion HD Cloning Plus" 10 rxns o] o] o]
638916 In-Fusion HD Cloning Plus CE” 10 rxns 0 o] o]
639648 In-Fusion HD Cloning Kit” 10 rxns
638912 In-Fusion HD EcoDry Cloning Plus" 8 rxns o} o} o

[J Premix CJ1C10J In-Fusion HDCIJ 10rxns [JC101 50 rxns, 100 rxns 10101 100,

O In-Fusion HD EcoDry Cloning PlusdJ OOO0 OO(O0O, desiccator] OOOO)OO. Micro-tubed OOOO OO

00 000 O OO0, 24 rens(8 well tube>307), 96 rxns (96 well plate) ] CI0].

In-Fusion HD OO0

*a. Cloning Enhancer (CE)

PCR OO0 OO bandd OO0 OO OO0 OOO In—=Fusion O
00 Oood oo 0oo good. O 0do 0d pecrO OOd
primer] 0100 plasmid, dNTPC 100 OO 4O, In=Fusion OO0
Ooo0 ooo oo o god.

*b. NucleoSpin Extract Il (NS)

PCR OOO multi-band OO gel extraction(] PCR clean—up]
000 O O OO0 spin columndd.
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*c. Stellar Competent Cells (Cell)

00 D000 OO0 0o competent cell [ 10 plasmid DNA O
00000 00 000 00 0 00 00 DOoO0O0d OO0 competent
cellll OO colony OO OO0 OOO. puCh plasmidd OO0
000 B-galactosidase] a-OO0 00 OO0 X-Gald O0OOO OO
OO0 Blue/White OO O O O0O.

*d. CloneAmp HiFi PCR Premix (PCR J)

CloneAmp HiFi polymerasel] dNTP, bufferC] OO OO OO 2
X master mix JOO0 OO 0000 OO0 OO OO0 OO high
fidelity PCR OO0, O OO0 OOOO OO 10kbO0O OO0 O O
00O 0Oooo 00 OO0 In—Fusion PCR Cloning OO OOOOO.

License Notice [K20]



TA cloningl

In-Fusion Cloning LIC1CI High Fidelity DNA Polymerasel]

OO0 OOd Cloning L0 L

Lo 1goood gogo 00 0od 0o oo god

High fidelity PCR 10 PrimeSTAR Max(Code R045A)0 0O [
00 0000 In—-Fusion 0000 00000 000 000 000
0 0000 0000 00 000000 00 000 00 O 00.
0 00000 0000 0000 00 000 00 vectord OO0
0 ATG OO0 MAPILC3B OO0DO D000 000 0000 00
00 000 00 1).

ATG TAA
TAC ATT

e

CTTAATTATTAAGAGGTAATACACCATGAATCACAAAGTGCATCATCATCA
GAATTAATAATTCTCCATTATGTGGTACTTAGTGTTTCACGTAGTAGTAGT

AGAGGTAATACACC;YNE W:V:\ ATGAATCACAAAGT
TCTCCATTATGTGGNNS U TACTTAGTGTTTCA
00 1. MAPILC3B OOOO OO0 OO

Oodo bodd oo gd vectorl OOOO ATGO OOO
MAPILC3B OO0 OOOOOn.

od

00O vector(4.4 kb)[O OO0 vectord OO0 ATGH OO O
00O OO0 vector OO0 OOOO OOOOO PrimeSTAR Max
0O OO0O0 inverse PCRO OO vector] OOOOOO. HL6O O
O ¢cDNAO O0O0O0 In—Fusion OO0 OOOO0 PrimeSTAR
Max[ OO0 0.4 kb0 MAPILC3B OO0 ORFO OO OO
OO000 OOOo0. OOOdoof vector insert] OO0 OO OO
00 OOOoO®, O PCR OO0 Cloning Enhancerd OO0 O
In—Fusion cloning OO0 OOO0O (0O 2). OOOOOO Stellar
Competent Cells(Code 636763)[1 1110,

A Gene specific primer(] 5" OO vector OO0 OO0 15 bp OO In-Fusiond
0OO0O40 mer, 39 men)d OOOO.

® PCR OO0 OO OO0 0000 agarose gell] JOOOO O OO DNAQ OO, OO,
0000 In-Fusion OO0 OOOO.

[HIN

In-Fusion OO0 O /50 OO0O0O 120200 0000 OOOO
OoOodo, 0 0O 000D 000 1200 0OO colony PCRO OO
insert] OO0 OO 120 0O OO OOOO DNAO O00OOdoo
0O Oooood oo s).

PCR OOOO OO DNAO vectord OOOOO.
00O DNA PCROD vectord OO OO 15bp0 OO0 OOOOO OO

vector 100 OO0 15 OO OO0

0000 oooo 0o oo
AAGAGGTAATACACC —L:
AAGAGGTAATACACC [3¥4e! v\ ATGAATCACAAAGTG
TTCTCCATTATGTGG ;e il TACTTAGTGTTTCAC

<4 TACTTAGTGTTTCAC

AAGAGGTAATACACC ATGAATCACAAAGTG
TTCTCCATTATGTGG TACTTAGTGTTTCAC

¥

0O DNA OO0 OO0 vectord OO0 In-Fusion OO

AAGAGGTAATACACC [:4id %) ATGAATCACAAAGTG
TTCTCCATTATGTGG (el bl TACTTAGTGTTTCAC

00 2. MAPILC3B OO OO0 OO vectord O

Correct
Insert (+/-) O T T T T T o+

0.4 kb -

M: 100 bp DNA Ladder
00 3. Colony PCRO OO insert(0.4 kb) OO OO

OO0 200 DNA 0012 kb)d OO

00O 0000 O OO 00O OO0 0O PrimeSTAR GXL DNA
Polymerase(Code RO50A)C] In—Fusion PCR Cloning Kit w/
Competent Cells(Code 639642)[] OO O DNA OOOO GC
rich OO0 OO0OO ODOO00 OdOOoo O 0d. O ooood
PrimeSTAR GXLO OO0 12kbd DNA OO puclot) OO0
ooo.

oo

pUC19 vectord PrimeSTAR Max[ inverse PCR OO OOOO
00, OO OO DNAL OOO0O0 puC19 vector OO 15 bpd O
000 00O 00O OoooO PrimeSTAR GXLO O0OOO 12 kb
O OO DNA OO0 OOOoOo. Vectord OO0 OOOOO In-
Fusion 010 OO Cloning Enhancerd IO O In—Fusion [
00 000 gOooodO stellar Competent CellsO OO,
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ol

In-Fusion OO0O0O 1/50 OO0 OO 32700 OOOO 0OO0O
O0o0ooOo, O 0 000 000 1000 004 colony PCRO OO
insertl] OO0 OO 1000 OO 00O OO0 OOO00O DNAO 000
0000 oogob oo 4).

Correct
Insert (+/-) 4+ o+ o+ o+ o+

!;1#"."n~

12kb - n!lﬂbbﬁuuﬂutﬁ

—

—

M:A-Hind Ill digest

00 4. PrimeSTAR GXL O OO0 insert(12 kb) OO OO

In—Fusion PCR Cloning KitD OOOOO OO PCRO OOO O
00 DNA OO0 Cloning Enhancerd OO(370, 15 00/ 800, 15 O)
[0, OO DNA OO0 OO0 vector[d In—Fusion [JC(5001, 15 [)
0 0000, OO0 O000o OO0bOgd 0o gogdo 0od bNAO
vector[] OO PrimeSTAR Max(0 PCR OO OOOO O OOO
00O DNA OO0 OO0O0O vector OO OO0 OO, O OOOO
Cloning Enhancer 00 In—Fusion OO 1 tubeJOD OO0 OO
(3700 151, 5001 15 )OO O OOOO0O0O OO0 OO D000 @O s).

[O0O0 OOoOO) [O0 0oOo)

PCR OO0 OO DNA OO PCRO DO vector DNA

1 O PCR OOO OO DNA OO
CEDO: 370 15 O, 8001 15 O .

+ CEDO & In-Fusion 01 :
00000 OO0 vector DNAD 3700 15 [, 5000 15 OJ
CEOOO OO DNA OO OO .

< oooo

In-Fusion CJJ: 5000 15 O
il

ooodg *CE : Cloning Enhancer

00 5. In-Fusion OOO0 OO 00000 00 0000, 00000 0000 vectord
0000 00 00 bNA 000 Cloning Enhancer OO0 In-Fusion OO0 OO0 0000
000, PrimeSTAR Max[ vector(] (100 DNA DO PCR OOOO OO 00000 OO
CE 000 In-Fusion OO0 OO0 OO0 O OO.

o

PrimeSTAR Max[J OO0 inverse PCRO IO pUCL9 vector[d
0000 0OOOgdO In-Fusiond OOOOO PrimeSTAR Max
OO0 B—globulin OO0 1 kbD 2 kb OO PCR OO, Vector
0 OO0 300 000 0odo 0gd godo@o cedo O In-
Fusion OO0)O OO OOOOBOO DNA OO0 OO CEDOO In—
Fusion OO0 1tubeIO OO)O In—Fusion OOOO OOOO (@O
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6). OOOODOO Stellar Cells OOOO. OOO DNA OO0 OO0
0000 000 colony PCRO OO 3 kb OO0 OO OO0 OOO
0.

@ PCR OO0 vector L1010

O

@ PCR [0 (vector[] insert)

@-:.:

(oo DDDD] oo DDDD]
CEDO OO CEDOO In-Fusion 0
Insert DNA(2 kb) PCR [1CJ In-Fusion CICJ o oogoo

— 4 4

< ® 00 plasmid 2 kb insert
DNA 00O
Insert DNA(L kb) PCR [1C]
o——
puUC19 1 kb insert
< DNA 0I0)
006 DO 00000 000000000 0000 200 insertl) OO0 OO0
[N

00 DOO0d In=Fusion OO0 OO OOO0OO In=Fusion OO
0O /50 00 0OO0O 00 0oodooo 11200 odd oo
OO0 OOOOoo OO0 Ooooood 40700 OO oddo o
O0. 0 O 000 0000 insert] OO0 OO, O O0OOO OO
OO0 12 OO0 O 9 OO0 200 OOOOO0O OO0 OOOO0 OO O
00 0O odo@oo).

Correct
Insert (+/-) + - + + - + - + + + + +

M 1 2 3 4 5 6 7 8 9 10 11 12 M

3.0kb ~

Correct
Insert (+/-) + o+ - + 0+ o+ o+ o+ - + - +

3.0kb -

M:A-Hind Il digest

00 7. OO0 PCRO OO0 insert3 kb)) OO OO. OO OO0OOO Lane 2, 500 OO
00000 Lane 3, 1100 OO0 OO OO0 PCR OO0 OOOO OOOOO OOOO
Oo0o oooo.



00 O & cDNA LI

TA cloningJ O In-Fusion cloningd ]

OO0 RNAOOO RT-PCR OO library) OO0 OO, OO OO0 OO(Reverse Transcriptate: RTase) L1000 eDNAL OO,
0O 0000 mMLYODOO RTased 1st strand cDNA OO0 OO0 0000 000 00000 O0O.

00O 000 0000 0000 00 DOOdOodn avian myeloblastosis
virus(AMV)OO0 OO0 OO moloney murineleukemia virus(M—
MLV)OO 000 200 O00. 0O00O0 mRNA OO0O0O OO0 OO
000 OO AMV RTase OO OOOO0OO, OO MMLY OO0 O
00O OO0(PrimeScript RTase )OO OO0 ODO0OO00O MMLY OO
0 000 00 000 0oo ooo oo.

00O JO0oDOO O0Od eDNA OOO0O0 RNAD annealing 0
0 0o 3000 primer OO0 O OO.

= Oligo dT primer: mRNAC polyA tail(] annealing(1(], 3' OOOOOO
cDNAD OO0,

= Random primer(JO0O0O0 6nt~ 9nt OO): mRNAO OO OOOO
cDNA OO0 OOOod.

= Gene specific primer: (1] cDNAOO OOOO.

[DOoOd)]
Ist strand cDNA [
PrimeScript Reverse Transcriptase (10 0

0 Tubed OO RNA/Primer OOO0 OOOO.

Oligo dT primer 50 pmol
(OO Random primer (6 mers{ 50 pmol )
(OO Gene specific primer 2 pmol )

dNTP mixturel10 mM each 10

Total RNA™ aos0d

(OO mRNA 010)

RNase free dH,0 up to 100J

0 650000 5 OO incubation O, OO0 OO0

(0000 O000]

0 000 0000 000 total 20 OO OO.

[0 000 : OO RNA/Primer Mixture 100
5X PrimeScript Buffer 40
RNase Inhibitor 20 units
PrimeScript Reverse Transcriptase 100—~200 units
RNase free dH,0 up to 20 O
0O 000 votexO.
O 000 ogoo oodo.
Option (300J 10 min) ®
4201 (— 5000) ™ 30 — 60 min

0 70000 15 OO incubation O OO0 OOOO.

00 00 0000 0000 OO0 1st strand cDNAC PCRO OO
0O 2nd strand cDNA OO0 OO0 OO0 O OO.

uo odo

"I OOOO ¢DNA OO0 0000 000 OO0 RNA 000 00 00 000
0. 0000 0000 0000 00 RNased 000 OO0O0 OO OO0
0 000 00 0 00000 RNased 000 OO0 OO. RNA OO0 O
000 000 000 000 RNased 000 OO OO0 00 O 0000
0 00000 04, 000 dispesable 000 OO0 OOOO.

"2 DO 000 00 RNAD 00000 0000.
"3 Random primer OO0 OOO0O.

" RNAO 000 0000 0000 0000 00000 000 00 0000
0. 00 MMLY OO 000 RTasel OO0 0000 2000 00000
O RNA OO0OOO OO OO 00 000 0000 OO0 PrimeScript RTase

000 0000 00 oooad.

og Code oog o

6210A PrimeScript Il 1st strand cDNA Synthesis Kit 50 O
OOO0d 1st strand cDNAL 0

6110A PrimeScript 1st strand cDNA Synthesis Kit 50 O

) RRO14A PrimeScript RT-PCR Kit 50 O

OO0O0O RT PCR kit

RRO55A PrimeScript One Step RT-PCR Kit Ver.2 50 O
Full-length cDNA IO 634925 SMARTer PCR cDNA Synthesis Kit 100
000 0o 0go oo ooo oo 2680A PrimeScript Reverse Transcriptase 10,000 U

9767A TaKaRa MIniBEST Universal Extration Kit 50 O
RNA OO

9109 RNAiso Plus 200 ml

License Notice [K42, L1, L15, M57, P1]
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LONZQ

NuSieve

MetaPhor SeaPlaque

Agarose
11 11 on7a anarnce

0 standard00 00000 OO0O0
SeaKem LE agarose

= [JUO OO0 OOOon agarose
= Gel OO OOO blottingd gel handlingd
- 1kbOOOPCR OO OOO OO
- OO0 : 100 bp~23 kb

Lonza Agarose LILILILIL]

O0OO000 00 agarose] OO0 OOO0O OO0 O0O0D O0DO0DO DOO O O OO.

DNA OO IO =1kb =1kb 1 kb~ 50 kb

Standard (O] NusSieve 3:1 Agarose SeaKem LE Agarose SeaKem Gold Agarose

ooo ooo MetaPhor Agarose - -

Blotting NuSeieve 3:1 Agarose SeaKem LE Agarose SeaKem Gold Agarose

In-gel O0OJ NuSieve GTG Agarose* SeaPlague GTG Agarose* SeaPlague GTG Agarose*
NuSieve GTG Agarose* SeaPlaque GTG Agarose* SeaPlaque GTG Agarose*

DA B SeaKem GTG Agarose SeaKem GTG Agarose SeaKem Gold Agarose

* Low Melting Temperature : JJ agarose[] melting OO 9000 OO OO, Low Melting Temperatured 6501 O
O meltingd O OO0 DNAO RNA OO0 in-gel OO OO0 OoOOO.



TakaRa

TaKaRa MInIBEST

RNA Purification

gDNA Eraser Column OO0 OO Total RNA OO
TaKaRa MiniBEST Universal RNA Extraction Kit

AGPC OO0 OOO Total RNA OO

* RNAiso Plus (Total RNA extraction reagent)
* column typed OO AGPC(Acid Guanidium Phenol Chloroform) OO0 OO

DNA Purification
Plasmid OO O OO
TaKaRa MiniBEST Plasmid Purification Kit Ver.4.0

PCR OO, OOOOOO OO OOO o4
TaKaRa MiniBEST DNA Fragment Purification Kit Ver.4. O

O00O00 Geld OOO OOO DNA OO Bufferd OO0
TaKaRa MIniBEST Agarose Gel DNA Extraction Kit Ver.4.0

OO0 gDNA OO0 OO
TaKaRa MiniBEST Universal Genomic DNA Extraction Kit Ver.5.0

that's

GOOD
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Cell Proliferation

Utilizing the Premixed WST-1 Cell Proliferation Reagent
to Avoid Off-Target Effects of RNAI

Peter W. Roelvink* and David A. Suhy*
* Currently with Clontech Laboratories, Inc.

Work performed while at Benitec Ltd.,Hawthorne East, Australia

RNA interference(RNAI))D OO0 OO0 OO0 OO0 0000 OO0 000 OO0 000 0000 OO0 000 0000 0000 000000 0o O
0O0. OO RNA OO0 OO0 000 0000 000 D000 OD0O0OOO0 RNA OOO0O0D OO0 000 0000 00 00 0000 000 Oo0(off-target
effect)] OO OOOO0O. Clontechd OO0 OOOO off-targett] OOOO OO0 virusT OOOO OO RNAI OO0 OO0 0000 000 O 00 00O O

ono.

NADH
><

N/N ’i‘
y N N
SO,Na SO,Na
SONa SONa
_WST-1 Formazan
(light red) (dark red)

00O 1. Chemical structure and cleavage of the tetrazolium salt WST-1 to for-
mazan. Once in the interior of active cells, WST-1 is reduced by mitochondrial succi-
nate-tetrazolium reductase to produce the colorimetrically differentiated formazan prod-
uct. EC = electron coupling reagent. RS = mitochondrial succinate-tetrazolium reductase
system

OO(Hepatitis C) OO0 OO RNAI OO0 OO

00 000000 000 000 40000 000 0000 00 00
OO(hepatitis C virus(HCV))O DOO00. 00 0000000 O
00 000000 10 400 00 00000 00 00000 000
0 20%0 00O OOO0O. HCVO single RNAD 00000 0000
0 0000 000 RNA D00 000 000 0000.

RNAI] off-target (1]

RNAIO off-targetl] OO0O0O OO OO0 OOO OOOO RNAI
00 OO0 O0OO0O OOO0 OO0 0O Oodo. RNA OO0
off—target L1100 OO0 OO OO BLASTO Smith—Waterman
000 0d OOog oogoo goodgoo, oo ogoo og
bioinformaticsJO O off-target OO OO0 OOOO OO O0OOO
0%, OO 30 UTRO OO short seed sequences] OO off—
target O O0O0O0O OOO0O OO 00000 OO0 OO0, ODOOO
RNAI OO0 OO0 OO OO genome—wide expression 1000 [
000 microarray OO0 OOOOO. OO0 O OOOOd ood
0 00O OO0 0Odd, OO0 OO0 RNAIO 0000 OO0 dddg
0 000 OO. 0O OoddO, Clontechd off-target 00 O
00 0Oo0O0 OO0 oOoOoo 0 0 0d ggo goood. off
—target 000 OO OO OO0 00O OO OO0 OO0 ooo O
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000 0od, 0o OO0 OOOdo 0O RNAI OOO0O Premixed
WST-1 Cell Proliferation Reagent (Code 630118)[(1 OO OO L.
000 OO OO0 tetrazolium salt WST-1(O0O OOO)O OO
O formazan(O OO0 OOO)O OO 000 000 OO0O(C0 1)@,
O 000 0oono oodo odooo ooooo oo godoa,
multiplate readerd OO0 OO0 420-480nm(A,,.=450 nm)d
000 O O0. Formazan OOO0 OO0OO00O OOOOO OO OO
0O oooo.

OO(Hepatitis C) OO OO0 OO OO RNAI OO OO

O0O00O0O RNA OOOO0O DOOOOO0 oOooo O oodo o
040, 00 O0OO0 RNAIO OOO0O O oOooOoooo 0odg o
O0. OOO4 viral isolatel OOOOOOO OO HCV OOOO
00 OOOOO gooo 3000 RNAI OO0 OOoOooo. O od
RNAIO OO OO OO0 OOOO OO siRNA duplexer 000
Od. 000D OO0 000 HEV OO0 0000 OO0 siRNAD
HCV replicon OO reporter assay[ 0 OO0 OOO0O0 OO0
00 O0O0OO0. Reporter assayl] (100 luciferase reporter plasmid
O co-trasfection1J siRNA OO0 OOOO OOOO, HCVO O
100bp OO luciferase open reading frame COOOO poly A
tail OOOO0O O0OOO@O 2). OO, OO0 OOOO luciferase
reporter mRNAO OOOOO luminescenced OO0, OO0
luminescenced OO0 RNAI OO OO0 OOO O OO.

Clonetechd firefly luciferasel] Ready—To-Glow Secreted
Metridia Luciferase(] OO, Luciferase—based reporter(]
replicon system assay] OO0 [, 300 siRNA [0 2000 siRNA
0O 000 Ooodo OO0 g0odod. O O, 00 siRNAO OOodo
00 000 OO0 OO0 RNAI OO OO0 0000 0gg ooo.
00 bOOO0o odo oo, Premixed WST—-1 Cell Pro-liferation
Reagent[] OO0 OOOO OOO off-targetl] siRNAC OO0

oo.
HCV T: t
seque?'lrcgees AAAAAA j

00O 2. Luciferase reporter system for assaying RNAI activity. The reporter was
constructed by fusing HCV sequences (~100 nucleotides of contiguous viral sequence)
downstream of the luciferase reading frame but upstream of the poly A sequence.

Luciferase coding sequence
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00 000 00 0000 0ooDo 00 0ooo 00 ooo oog
O siRNAD OO0O0 JO00O0O. 000 00 000 oooo oog
OO0 OO OO0 RNAI based screeningClC(Kittler et al.) WST—
1 assayl] OOOOO. O OO0 15,497 OO OO0 cDNA libraryO
0000 OO0 endoribonuclease—prepared short interfering(esi)
RNA genome-scale libraryd] OO O0O0O0, OO OO0 OO0 OOO
RNAIC OOOOO%. 00 00 000 0000 00000 0000
00 000, 0000 00 0000 0000 0oo siRNAD 00
Oooo 00D 00O 0 0ooo 00D 0o 0oo oo ooog
0.

WST-1 assay[] OO0 ODOOO0 00000 OO doooo og
Huh-7 OO0 OO0 OO0 OO0 O, 72 00 OO OO0 0OOO
WST-1assayl] OOOO0. O 00O, 00 000 OO0 OO OO OO
0 0000 000 0000 0o 0000@o 3).

0.75 1

Absorbance (A, -A., )
o o o o
iy w B [=2}
o o (=} o o

0.125 X ) 0.25 X ) 0.5 X ) 0.75 X ) 1X
Cell concentration

0.0625 X

00O 3. Ability of WST-1 reagent to detect differences in proliferating cells. Huh-
7 cells were plated at differential densities and allowed to grow for an additional 72 hr pri-
or to performing the WST-1 assay. Measurements are the averages of n = 4 independent
samples =+ standard deviation.

RNAI OOO0O 00000 O ODOO0O target—specific OO OO0
0000 OO0 000 siRNAO OO0 luciferase fusion reporter]
000 plasmidd co-transfection [JJ[J. Co-transfectiond [10J
OO0 transfectiond OO0 OOOO OO OOO normalize OO0
OO00O0. Reporter OO0 OO OO0 OOOO OO non-specific
siRNAO negative controlld OOOOO. O OO siRNAD OOOO
0000 OO 40 ODOO0O. OO siRNAL luciferase reporter DO
O0o0ooO, 400 20(siRNA-23, siRNA-24)0 siRNACI O WST-
1000 00O 00 000ooo 00 00 0o 0oog 0o oo ggg
0. 000 OO0 00dd HeV OO oooo ooog g 2od
RNAIO OO OO0 O OOd.

Clontech] OO0 OOO OOOO OOO WST-1 Premixed Cell
Proliferation Reagentd] OO0, OO OO OO0 OOO OO O
0 OO0 OO0 0000 RNAIO off-target OO0 OOO0OO. O O
00 0000, 000 Ooo 00 000 OO0 gooooo ooog
0000 OO siRNAD OO0 O OO.

100 12

80

60

a0

Inhibition of luciferase fusion reporter (%)
Relative proliferation (OD)
°
>

20

Nonspecific 12 13 23 24 Nonspecific 12 13 23 24

0O 4. Assessment of nonspecific SiRNA toxicity using WST-1. Panel A. Inhibition
of specific luciferase-HCV reporter plasmid activity in Huh-7 cells 72 hr after cotransfec-
tion with the cognate siRNA (n = 4 independent transfections). The data were normalized
for transfection efficiency by inclusion of a second expression plasmid encoding Renilla
luciferase in the transfection mixture. Inhibitory activity was calculated based on com-
parisons of parallel transfections that utilized a nonspecific control SiRNA. The data are
represented as the mean inhibition of luciferase activity relative to the nonspecific SIRNA
control = standard deviation. Panel B. Assessment of the effects of the siRNA on cellular
proliferation by the WST-1 assay. Absorbance readings were normalized to cells that had
been transfected with the nonspecific control siRNA (n = 4 independent transfections).

g ood

Code oog oo
630118 Premixed WST-1 Cell Proliferation Reagent 2,500 rxns
631726 Ready-To-Glow Secreted Luciferase Reporter Assay 100 O
631727 Ready-To-Glow Secreted Luciferase Reporter Assay 500 [
631728 Ready-To-Glow Secreted Luciferase Reporter Assay 1,000 O
631729 Ready-To-Glow Secreted Luciferase pMetLuc Vector Kit 1 kit

License Notice [K24]
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TaKaRa PCR Thermal Cycler Fast

(100 PCRLI thermal Cycler

TaKaRa PCR Thermal Cycler Fast

a0 ot

TaKaRa PCR Thermal Cycler Fast(] (100 OO silver blockD IO
OoOod, 0o 0o 0oQ 8d/sec OO OO OO OO0 e0/sec O
00O 0.2 ml PCR tubed OO0 PCR OO O OO0 OO OO O
[0 OO fast PCRO thermal Cycler[1.

00 0000 0000 OO0 PCR OOO OO PCR tube(0.2 mi)O
plate] OOO0O OO0 OO0 OO wbed OO0 OO OO OO0
0000 000 OO0 0DOog oogno.

[N

= [0 OO0 silver block OO

= High-power peltier unit (1]

= Tubel plate] OO0 lid OO OO0 OO OO

= 0.2 mlO OO PCR tube, plate OO

= 5.700 color touch screen

= USB O0O0O0O0O OO, USB OOO0O OOOO OO OO OO

oo oo gg

PrimeSTAR Max DNA Polymerase(Code R045A)1 11 OO0 CICI
000 000 OO target PCR DOO COOOO. Thermal Cycler
FastD OO0 OO PCR OO0 OOOO OOOO OOo Odo o
OO0, O 0O, Thermal Cycler FastOO OO0 OO00O0 OO0 OOO
0 ogoood.

TaKaRa PCR Thermal Cycler Fast[] High—power Peltier(d [
O fast ramp OO0 ramping rated O OO0 OOO0OO OOO
primer(] misannealingd] OO0, OOOO00 OO0OO0 OOO O
ooo.
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o
Cp

Thermal Cycler Fast [J[J PCROJJ Thermal Cycler Fast OO PCROO
1 2 M 1 2 3 4 5 M 3 4 5
0oooo: PCROO:
1:480bp 4 :520bp 980 10 sec
2 :480bp 5 :540bp 5500 5sec ]35 cycles
3 :380bp M: 100 bp DNA ladder 720 2sec

Silver block(CD OO)O OO OO OO OO
00O PCR OO0 OO PCR OOO OO OO OO

—

A
b/

) T
e
o 0 L] 60 0 100 12 Time(O)

—— Thermal Cycler Fast
=== Standard PCR (1]

&: Thermal Cycler Fast[] ramp rate
E5: Standard PCR 1[0 ramp rate

98010 O, 5505 O, 720 2 OO OO0 ramping rated OOO0 OOOO.



TaKaRa PCR Thermal Cycler Fast

TaKaRa PCR Thermal Cycler Fast (Code TP450)

00 0o 286(W) X 362(D) X 290(H) mm

Ug oo ood gooo gad

OO0 PrimeSTAR Max DNA Polymerasel] [0 OO OO0 OO
0 PCR OO OOOO OO0 OO0 OOO TaKaRa PCR Thermal

Cycler Fastd OO PCROO(TaKaRa PCR Thermal Cycler Dice)C Ot 12 kg
PCR 0O DO OO0 0000 O, 500 bpOO 00 000 0000 00 00 00 AC 100 ~ 240V, 47 ~ 63 Hz, 8 A (110 VOI[J)
OOO00. 00 00 000 0000 000000 0000 000 o Peltier
O0O00 O0Ooo. OOodo pPCR OOOOO OO PCR OO OO 15 B Silver block(CICI0)
00O 0o OO0 0o pCRO OO0 OO ood oooo
00 00 0O 8.000/sec
00 oo 00O 6.000/sec
00 oo oo 400 ~ 10500
0000 00 50% D0
0d size [r——— 00O ooo 0=0.20(720)
500bp | <0 - I 0=030(720)
1o [ e 107 SO0
PCROO _ ~
2 D — LT —
D SR FER EE 0000 tube 0.2 ml single tube, 0.2 ml 8 strip tube, 96 well plate
ako [ 00000 5.7” color touch screen(0JO0)
ko | poboooood 00 30,0000 0BHO00O)
J ' f 1 g oooo oo
D 20 40 B0 30 100 (D)
OO PCROMO
Code oo od
RO45A PrimeSTAR Max DNA Polymerase 100 O
Thermal Cycler Fast OO PCR OO RO50A PrimeSTAR GXL DNA Polymerase 250 U
RO80OA TaKaRa Taq HS Fast Detect 200 O

License Notice [L15, M54]

Ooooo: PCROO:

1 :0.5kb

2: 1kb 980 10 sec

3: 2kb 5500 5sec ]350)’(3'95
40 4kb 720 5sec

5: 6kb

M1: pHY Marker
M2: A-Hind IIl digest
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(100 OO0 total GIP LI LI

Human GIP, Total Assay Kit-1BL

GIP(Glucose-dependent insulinotropic polypeptide)[] OO OO0 incretinC] O OO0 000000 OO OO
00O 000 OO0 0000, 000000 00 0oOd glucagon OO0 OOOO.

0 O00 O000 OO0 0000 human GIP, active form (1-42)[0 inactivated form (3-42)0 OO0 OO O O

.
Active form GIPL] inactive form GIP 10 I LI
0o oo GIP OO
2.500 ‘
HRP conjugated MoAb
g 2000 . @ Active form GIP(1-42)
> . .
Active form GIP(1-42) é 1.500 : m inactived form GIP(3-42)
/ 8 .
e 5 1000 .
» 'E -
= \inactived form GIP(3-42) g 0.500 -
A S
oooo 0.000 -
1.88-120pM -0.500
(9.4-600pg/mL) PoAb dilution rate
Code oo Size oooo od
27203-96Well  Human GIP, Total Assay Kit-IBL 96 well Human EDTA-plasma (DPP-IV inhibitor), cell culture supernatant

27201-96Well  Human GIP, Active form Assay Kit - IBL 96 well Human EDTA-plasma (DPP-IV inhibitor)

27764-96Well  Mouse GIP, Active form Assay Kit - IBL 96 well Mouse EDTA-plasma (DPP-IV inhibitor)

27202-96Well  Rat GIP, Active form Assay Kit - IBL 96 well Rat EDTA-plasma (DPP-IV inhibitor)

27784-96Well ~ GLP-1, Active form Assay Kit - IBL 96 well Human, Mouse, Rat Plasma (DPP-[] Inhibitor), cell culture supernatant




HRP substrate

OOoUn ot ood oo

Western BLoT LI

Western blot OO0 OO OO OO
Western BLoT HRP Substrate 1000

Western BLoT HRP Substrate (1110 Western blotl] (I horseradish peroxidase(HRP)-labeled (]I OO0 OO chemiluminescent substrates (1071,

Code ooo oo oood Membrane
T7101A Western BLoT Chemiluminescence oo DQD ECL substrates IZIIZ_IIZIIZI ooo oo X-ray film Nitrocellulose, PVDF
HRP Substrate 000 signal OO [OOOO: Picogram]
T7102A Western BLoT 0000 OOOoo Oooo od. oo oood CCD camera, )
. f - Nitrocellulose, PVDF
Quant HRP Substrate 0000 00O [OOOO: Low picogram] X-ray film
000 0000 0o 000 oo oo CCD camera,
T7103A Western BLoT Hyper HRP Substrate ’ i
vP [ODOOO: Mid femtogram] X-ray film Nitrocellulose, PVDF
T7104A Western BLoT Ultra Sensitive 00 00 0000 0g CCD camera, )
HRP Substrate [OOO0O: Low femtogram] X-ray film Nitrocellulose, PVDF

= Western BLoT Chemiluminescence HRP Substrate(Code T7101A)C] (100 O HRP OO0 OO0
HRP—-labeled 20 CJO(39 ~ 5,000 pg)d 0O signald slot blotJO CIOOO.

— OJO: Goat Anti—Mouse IgG(H+L) Peroxidase conjugated
— Membrane: Nitrocellulose

[ Western BLoT Chemiluminescence HRP Substrate (10 (0O signalC] OOOO.
(00O 0050, X-ray OO0 OO0 00 00 000)

o ] a0

00 0 (pg)

5,000

2,500

1,250
625
313
156
78
39

Western Blot Signal Enhancer(C0-0C00 OO OOO)
Western BLoT Immuno Booster

Western BLoT Immuno Boosterd CICO0-CO00 OO0 OOO OO
00 Western blot (10 ELISAD OO OO0 OO0 OOOd.

- 00000 004~100 00 OO OO

= HRP OO AP OO0 OO0 00D 04, 10 00O 0 20 OO0 0go
0 oo

- 0000 0oodg oo oooooa oo

Transferrin - 50 25 125 6.25 3.13 1.56 Ongl

A

Bl & e w — —

10 00O 1:2,000, 200 OO 1:25,000
A: 00 00(2% BSA/TBS-TO 00 00)
B: Immuno Booster Solution 1/20] [0 (101

HRP-labeled 20 000 OO 1gG OO
Western BLoT Rapid Detect

Western BLoT Rapid Detect[] Western blot [1[J(] antibody—free
1gG Detector Solution(HRP-Ilabeled)(] OO0 10 OO0 OO0
0O O0OOdO, HRP-labeled 200 OO0 OO0,

= HRP-labeled 200 (0O O Western blot signal(] O OO0 OO

= Antibody-free IgG Detector Solution(HRP-labeled)(1] 1101 100 O
0o ooo oo go

- 100000000 0000 0o 0100 0o oooo oo go

A B C
gogo B C—
(HRP-labeled
2000 00)
Rapid Detect (1] - —
[10000000]0000: A 1:500, B_1:1,000,  C_1:2,000

Rapid Detect : A_1:1,000, B_1:5,000, C_1:10,000

Code ood od

Code ood oo

T7111A Western BLOT Immuno Booster 0 250 mi

T7121A Western BLoT Rapid Detect 500
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K3  Advantage and Titanium PCR Products K42  SMART Amplification Products

K11 cPPT Element K45 Tet-Based Expression Products
K19  Hot Start Antibody K47  WPRE Technology

K20  In-Fusion Cloning Products K62 Tranfection Polymers

K21  Lentiviral Expression Products K69  dsDNA-Binding Dye Research Kit
K24  Metridia Luciferose K72  SYBR/Melting Curve Analysis
K25 Molecular Probes, Inc. K92  Suppression PCR

K27  One-Step RT PCR L15  Hot Start PCR

K29  Retroviral Expression System M54 PrimeSTAR HS DNA Polymerase
K31 PCR M57 LA Technology

K38  Retroviral Packaging Systems P1 Roche Enzyme Kits

K40  RNAi Products P7 PCR Notice

Exiqon Patent and Licensing Information

Exigon, AQ-Link, LNA, miRCURY, Hy3, Hy5, miRPlus, ProbeLibrary, ProbeFinder and Genoview are registered trademarks of Exiqon A/S, Vedbaek, Denmark.
000 000 www.Exigon.com OO OO0,

Mirus Patent and Licensing Information

Use of Mirus Bio TransIT® polyamine transfection reagents are covered by U.S. Patent No. 5,744,335, No. 6,180,784, No. 7,101,995, No. 7,601,367 and patents pending. The use of certain Mirus
Bio transfection products are the subject of one or more of U.S. Patent No. 7,335,509, No. 7,655,468 and/or other pending U.S. patent applications. Mirus Bio Label IT® nucleic acid labeling and
modifying reagents are covered by U.S. Patent No. 6,262,252, No. 6,593,465, No. 7,049,142, No. 7,326,780 and No. 7,491,538. Cy™3 and Cy™5 products or portions thereof are manufactured under

license from Carnegie Mellon University and are covered by U.S. Patent No. 5,268,486.
000 000 www.Mirusbio.com [0 OO0,

0000 000 000 000 000 000 000 000000 0000 00oo.
0000 000 004, 0000 0 0o oo oo oo oo ooa.

U0 D000 0ododd
000 00 000 00000.

m.takara.co.kr
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